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GENERAL EDITORIAL 

The Bharatiya Jnanpith is a pre-eminent academic institute 
of our country. It has achieved, during the last quarter of a 
century, quite worthy results in the field of learned publications 
in Sanskrit, Pali, Prakrit, Apabhraihsa. Tamil and Kannada. 
Most of them are equipped with critical Introductions embody- 
ing original researches which shed abundant light on many a 
neglected branch of Indian literature. The number of such 
publications included in its Murtidevi and Manikcand Gran- 
thmalas is more than one hundred and fifty. Most of these 
works are brought to light for the first time, and thus some of 
them are rescued from oblivion. It has also published in its 
Lokodaya and Rastra Bharati Series more than three hundred 
and fifty titles in Hindi comprising almost all literary forms like 
novels, poems, short stories, essays, travels, biographies, resear- 
ches and critical estimates etc. Through these literary pursuits, 
the Jnanpith aims at giving impetus to creative writings in 
modern Indian languages. By their quality as well as by their 
appearance, the Jnanpith publications have won approbation 
and appreciation everywhere. 

The Jnanpith gives, every year, an Award to the outstanding 
literary work in the various recognised languages of India, 
which is chosen to be the best creative literary writing of the 
specific period; and its author gets a prize of rupees one lac at 
a festive function. 

The Jnanpith, which is so particular about the publication 
of ancient Indian literature and also in encouraging the progress 
of modern Indian literature, cannot but take into account the 
2500th Nirvana Mahotsava of Bhagvan MahSvIra, one of the 
greatest sons of India and one of the outstanding humanists 
the civilised world has ever produced. Naturally, the Jnanpith, 
amongst its various plans to celebrate the occasion, has under- 
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taken the publication of important works which shed light oil 
the heritage of Mahavira. Numerous teachers, authors and 
dignitaries have enriched the cultural heritage of our country 
in which Jainism has a significant place. Jain teachers have 
preached a way of living which has proved beneficial to many, 
here as well as elsewhere. What Jainism has stood for in the 
cultural history of our country deserves special study in its 
various aspects. 

The Tattvartha-sutra of Umasvati orUmasvamI is unimpor- 
tant Jaina text, almost unique in its character. It is written in 
Sanskrit, in the Sutra style and covers almost the entire range 
of Jaina doctrines. On the one hand, it has proved a focussing 
point of all that was available in earlier times and, on the other 
hand, it has been a rich source to be elaborated by numerous 
commentators during subsequent periods. It has got ten chap- 
ters. The first two chapters deal with the theory of knowledge 
and also elaborate the Jain view of the animate world. Chapters 
three and four are devoted to Jaina Cosmography. Chapter 
five is important inasmuch as it deals with the inanimate 
world, especially Ontology. Chapters six to ten are in a way 
ethical in contents and, incidentally, deal with the Karma 
doctrine and the path to Moksa, or Liberation. 

From the point of view of modern science, the fifth chapter 
has a special importance, because it deals with some of the 
concepts which have great relevance in the perspective of modern 
science. Naturally, years back, Prof. Ghasi Ram Jain, an 
eminent Professor of Physics, prepared an elaborate commen- 
tary on the 5th chapter of the Tattvartha-sutra, which was titled 
as ‘Cosmology : Old and New’. It, was published first as early 
as 1942. On the occasion of the Nirvana Mahotsava, he has 
revised, enlarged and brought up to date his earlier work in 
conformity with the researches made during the last three deca- 
des in the field of Science. This expos ion will not only help us 
to understand Jaina Cosmology in a clearer perspective but 
also in comparison with the results of the modern science. In 
Dr. G. R. Jain, we have a distinguished Physicist who has kept 
himself up to date in his studies. His preface to the New 
Edition clearly brings out his approach of science in compre- 
hending reality and in the discovery of truth. He has also 
explained the need of such a comparative study to understand 
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and appreciate the concepts of our ancestors in this regard, in 
the hoary past. It is extremely good of Dr. Jain to have given 
this revised edition for publication to the Bharatiya Jnanpith. 
The general editors are very thankful to him. 

We are grateful to the authorities of the Bharatiya Jnanpith, 
especially to its enlightened President, Smt. Rama Jain and to 
its benign Patron, Shriman Sahu Shanti Prasad Jain, for arrang- 
ing the publication of this work on the occasion of the 2500th 
Nirvana festival in honour of Bhagavan Mahavira. Our thanks 
are also due to Shri L. C. Jain, who is enthusiastically implemen- 
ting the scheme of publication undertaken by the Jnanpith. 


2nd April 1975. 


A. N. Upadhye 
Kailashchandra Shastri 



AUTHOR’S PREFACE (FIRST EDITION) 


It was late Jain Dharmabhusana Brahmachari Sital Brasad 
who made me write this book and it is indeed very sad that he 
has not lived to see the publication of it. This late Brahma- 
chari was inspired with the idea of bringing to light the ancient 
knowledge of the Jains in different branches of science in a 
language understandable by all. Accordingly, when through 
his exhortation, the Trustees of the late Rai Bahadur J. L. Jain’s 
Estate asked me to write a modern commentary on the fifth 
chapter of Sri Tattvarthadhigama Sutra I could not refuse. 
The work was undertaken in the January of 1937 and was 
completed by the middle of 1938 but circumstances prevented 
its publication for about four years. 

As has been remarked by Fermor, Asia has not been scienti- 
fically asleep during the whole of the several millennia before 
the introduction of modern science into India by the Europeans. 
Researches by oriental scholars into the old Sanskrit and Pali 
texts are gradually bringing to light the valuable gems of the 
cultural heritage of India. The Jains and the Buddhist made 
discoveries of immense value. In fact Dr. N. R. Dhar has 
attributed the intellectual stagnation in India after the 12th 
century to the decline of Buddhism under whose segis science 
had considerably developed. About the contributions of the 
Jain thinkers in the field of physics, biology and mathematics 
very little is known to the intelligent public for want of popular 
literature on the subject. The present is an humble attempt to 
put before the English-knowing public the contributions of the 
Jains in the domain of cosmology and atomic physics. It is not 
an attempt to seek in ancient texts the substance of modern 
theories, as some are likely to think, nor is there any attempt 
to bring by forced, distant and misleading analogies the ancient 
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discoveries in line with the modern science. The points where 
the two agree and where they do not have been laid bare. 

One is apt to ask; how is the present work going in any way 
to serve the cause of the Jain religion or of science? My answer 
is that the present work is only one link in the chain. The 
Publishers have under contemplation similar commentaries on 
the subjects of biology, geography, etc., and when the chain is 
complete the world will know the peculiar merit of the Jain 
religion that it has treated not only the problems of soul, truth 
and ahimsa in a rational way but that it deals with matter and 
the physical universe in quite the same manner. With regard 
to the cause of science, some day some physicist, like our emi- 
nent Jain physicist Dr. D. S. Kothari of Delhi University, may 
take up some prediction of the Jain physics, work it out mathe- 
matically and astonish the world. The ‘animistic’ belief of the 
Jains that the plants are endowed with life has already been 
demonstrated wonderfully by late Sir J. C. Bose, F.R.S. Who 
can say that the development of the mercury-vapour turbines 
in America is not the outcome of the descriptions of the mer- 
cury vapour engines occurring in ancient Jain and Buddhist 
works like the Samardiigarta Sutradhdra and ^ilpa Samhitdl It 
is mentioned in these works that in the Puspaka Vimana of 
Ravana a mercury vapour engine was used which, as every 
student of Physics knows, is far more efficient than a steam or 
a petrol engine i.e. it does more work for the same consumption 
of energy. In the time of Raja Bhoja there was an Aeroplane 
Factory at Benaras. An Aeroplane was called an Udana 
Khatola at that time. Not only in America, but also in Germany 
an attempt was made to replace petrol engines by the mercury 
vapour engines in the aeroplanes. The translation of Sdrya 
Prajnapti, a standard Jain work on astronomy, into the German 
language has elicited high admiration in the West. 

We draw the attention of the scientists towards the follow- 
ing facts particularly: 

(i) Jainas assert that the size of the universe is fixed (343 
cu. Rajjus) whereas the modern cosmologists believe 
that the universe was in the form of material highly 
concentrated corresponding to Brahma’s golden egg, 
which began expanding suddenly some five billion years 
ago and is expanding even today. This expansion of 
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the universe has been concluded on the basis of feeble 
red shift of the spectral lines. The red shift of the 
spectral lines must be attributed to some other cause, 
not to the expansion of the universe^. 

(ii) Aether, the medium of motion, cannot be eliminated 
out of the scheme of the universe. It is a non-material 
medium and all attempts to associate physical proper- 
ties with it are bound to fail. 

(iii) Aether is the seat of a stationary system of waves. 

(iv) The Field or the medium of rest, through which the 
forces of gravitation and electromagnetism operate, is 
quite a separate reality, non-active and non-material. 
Its functions cannot be usurped by the Space. It has 
been confirmed by Einstein’s Unified Field theory. 

(v) Space without matter and time does not mean void: 
space is a substance and a reality in itself in which the 
property of expansion inheres. 

(vi) Space and time form a mixed continuum and this four- 
dimensional continuum forms a finite universe beyond 
which no particle of matter or energy can travel on 
account of the absence of aether but beyond this finite 
universe there is an infinite extension of pure mathe- 
matical space. 

(vii) The postulate that the space becomes warped in the 
presence of matter is unnecessary at least in the explana- 
tion of a finite universe. 

(viii) According to the Jain view, even the modern atom is a 
molecule (skandha) and something akin to Raman 
. leffect would be discovered in the nucleii of atoms some 
day. 

(xi) According to the laws of union of the elementary grains 
of energy mesons, positive and negative, of different 
masses are possible. 


1. Zwicky has already given an alternative explanation. According to 
him when light passes by a large mass such as a star, not only is it deflected 
but it also deflects the mass to a small extent. Thus it loses energy. 
According to quantum theory this means a diminution in the frequency of 
light and hence an increase in the wave-length i.e,, the light looks redder or 
the spectral lines are shifted towards the red, 



Many more such ideas will be found dispersed in the main 
text and in Jain literature in general. For instance, it is men- 
tioned in the Gomm':{a Sara that the shape of a paramanu is 
hexagonal®. A free Paramanu can travel with a maximum 
velocity of 14 Rajjus per Samaya (the unit of time) i.e. it can 
shoot from one corner of the universe to the other in one 
samaya, provided it does not meet any collision. This is the 
maximum velocity possible in Nature just as, according to 
Einstein, the velocity of light is the limit. 

At each successive collision the velocity is reduced. The 
maximum age of a star is given as a little more than one palya 
(=4.13 X 10*“ years) showing that in the life-cycle of a star there 
are stages of infancy, puberty, old age and death corresponding 
to the modern idea of the evolution of a star. The modern 
view is that a star starts its career in the form of cold cosmic 
dust, gradually and steadily contracts and heats up to very 
high temperatures, then flares up as a novae or a supernovae 
giving out enormously bright light, leaves a residue (called a 
white-dwarf star) which is dark and thus disappears from view. 

In the end, the author has great pleasure in thanking Babu 
Ajit Prasad Jain, M.A., LL.B., of Lucknow, the veteran leader 
of the Jain Community, for his kind help in reading through 
the MS and giving valuable suggestions. 

We shall be very grateful for pointing out errors and omis- 
sions and for giving useful suggestions. Healthy criticism on 
the subject is invited. 


Gwalior. G. R. Jain 

8th November 1942, 

(Lord Mahabir’s Nirvana Day). 


2. It should be remembered that no one has yet seen the atom with the 
eyes. The best microscopes fail in this respect. The atom models pro- 
posed by the scientists are as much like an atom as a railway map is like 
the actual railway it represents. 


PREFACE TO THE NEW EDITION 


I have great pleasure in placing before the readers the new 
edition of my book ‘COSMOLOGY ; OLD & NEW’. It has 
been thoroughly revised, enlarged and brought up to date in 
conformity with the researches made during the last three deca- 
des since the publication of the first edition in 1942. It has 
been possible to do so through the kind patronage of Danvir 
Sahu Shanti Prasad Jain, New Delhi to whom I convey my best 
compliments. Sahu Shanti Prasad is a leading business mag- 
nate and glorious son of Mother India. He has donated huge 
sums of money amounting to several millions for the uplift of 
Common man, particularly the Jain society. It is through his 
generosity and benevolence that thousands of men are earning 
their livlihood in his mills and factories, some of them holding 
very high key posts. He is interested in publishing the heritage 
of Jain culture far and wide. Here I cannot forget to express 
my deep gratitude to brother Lakshmi Chand Jain of Bharatiya 
Jnanpith without whose inspiration it would not have been 
possible to undertake this hard task at the age of 72. 

I draw the kind attention of our readers towards the follow- 
ing points: 

(i) Jains assert that the size of the universe is fixed (343 cu. 
Rajjus), whereas the modern cosmologists believe that 
the universe was in the form of material highly concen- 
trated corresponding to Brahma’s golden egg, which 
began expanding suddenly some five billion years ago 
and is expanding even today. This expansion of the 
universe has been concluded on the basis of feeble red 
shift of the spectral lines. 
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Shri Deepak Basu of the Institute of Radio Physics, 
Calcutta published a very learned article in ‘Science and 
Culture' in April 1964. He wrote as follows: — 

“The well-known red shift has been explained 
recently from Einstein’s theory of Relativity as due to 
gravitational field of the galaxies. In case this theory 
is accepted the idea of the expansion of universe will be 
ruled out.” 

In ‘Science Reporter' for January 1972 on page 28 
we read as follows: — 

“The red shifts of galaxies are found to be small 
while those of Quasars^ are large. The large red shifts 
of Quasars have been interpreted by astronomers 
as cosmological red shifts similar to those of distant 
galaxies, but the view has also been advanced that 
they are really Einstein shifts resulting from enor- 
mously strong gravitational fields at their surfaces. This 
controversy has continued for a number of years, but 
a recent study of the Quasar 3C279 by long base-line 
interferometry has cast serious doubts on the familiar 
interpretation of red shifts and their relationship to 
cosmological distances. It seems as though the red shift/ 
distance relationship is going to be thrown overboard, at 

least as far as the Quasars are concerned Therefore 

it is clear that if the Quasar is at the distance that its 
red shift implies, the emitters, according to Hubble’s 
formula, would be moving at a speed ten times the 
speed of light. The next question is: Can a body 
attain that speed? The answer is obviously, ‘No’... The 
very picture of the universe seems to need a revision”. 

The above quotations have fully verified that the uni- 
verse is not expanding and thus the theory of a finite 
universe of the Jains has been wonderfully confirmed. 
We wrote in 1937 that the red shift of the spectral lines 

3. Quasars are extremely brilliant celestial bodies situated almost at the 
fringe of the universe wherein matter is very highly concentrated. 
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must be attributed to some other cause not to the 
expansion of the universe. 

(ii) Aether, the medium of motion, cannot be eliminated 
out of the scheme of the universe. It is a non-material 
medium and all attempts to associate physical proper- 
ties with it are bound to fail. Aether is the seat of a 
stationary system of waves. These stationary waves 
are formed by the super position of sinusoidal variations 
in the properties of the medium. In the language of 
Jain Sastras it is called sadgum hdnivrddhi and its 
minutes details are given in the text. 

(hi) Science did not believe in the atomicity of space until 
lately, but now the view is that the space is composed 
of a huge number of very small (but finite) unit cells 
which cannot^ be sub-divided in any way. These 
unit cells are called pradesas in the language of our 
Sastras. 

(iv)to(ix) Read page 7 of the Preface to the First Edition. 

(x) The existence of nuclear matter follows directly from 
the definition of prade^a and in recent years it has been 
confirmed by the discovery of quasars. 

(xi) In the last few 3 ears an intensive hunt has been going 
on all over the world for the search of the ^Ultimate 
Particle’ of matter called Pudgala by the Jains and 
Quark by the scientists. The Quark is the building 
block of matter out of which every thing is made. 

(xii) Scientists are of opinion that all processes of life can be 
explained in terms of the laws of physics and chemistry. 
Accdrding to them the proteins, the DNA, and RNA 
are the substances which govern all activities of life. 
Hundreds of experiments were performed in America 
and elsewhere to correlate these substances with con- 
sciousness and memory but they badly failed i.e. con- 
sciousness could not be explained in terms of physics 
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and chemistry and hence the existence of soul remains 
unchallenged (vide Sutra No. 4). 

I offer my profound thanks to Jain-Ratna Seth Shital Prasad 
of Meerut who took keen interest in the progress of the work 
from time to time. He has done his best to ameliorate the 
condition of Jain Samaja. 

As I cannot read and write myself owing to bad eye-sight, 
Shri Mool Chand Jain of C.D.A., Central Command, Meerut 
did the entire work of preparing the manuscript. I sincerely 
feel that without his cooperation the book would not have seen 
the light of the day. I express my deep sense of gratitude 
towards him. My thanks are also due to Prof. M. L. Pandya, 
Head of the Physics Department, Modinagar, Miss Rita Jain, 
Lecturer, Meerut College, Mrs. Abha Jain (M.A.) and Shri 
Murari Lai Gupta who have helped in several ways. 

I shall be very grateful for pointing out errors and omissions 
and for giving valuable suggestions. Healthy criticism on the 
subject is invited. 


G. R. Jain 




223, Thapar Nagar 
Meerut 

Dated 2.4.1975. 
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sr^F^^TiT 5'^f%gFr, ^Tf«r^R ^ ^?rFr ii?ii 
?^^>'sr^Tr^Tf%%ITW^T%: ^’IPT^JTFT I 

% ^’NFT 55T-?:’iir: 11 :^ 1 1 
— Swarm Samantabhadra 

I bow to Lord Mahavira, the great well-wisher of all living 
beings; the source of joy to the souls of the Universe; the one 
who is worshipped by all celestials and the lord of gods. 

I seek protection of Lord Santinatha, the incarnation of 
Peace on earth, for annihilating all lusts and desires of the flesh. 
He has obtained the highest equanimity of mind and confers 
peace on those who lie at His feet. 


Authoritative Character of Tattvartha Sutra. 

The present work is a commentary on the Fifth Chapter of 
Tattvarthadhigama Sutra of Acarya Umaswami (135-219 A.D.), 
who was the most famous disciple of the universally worshipped 
saint, Kunda-Kundacarya. The relationship between Kunda- 
Kunda and Umaswami is established by inscription No. 108 of 
1365 §aka Sariivat, found at Sravapabelgola in Mysore State. 

Shri J. L. Jaini of sacred memory has called Tattvartha 
.Sutra the Jain Bible. It is held in high esteem by all sects and 
subjects of Jainism. There is no portion of Jain philosophy 
which is not embodied in this sacred epitome. Like the Ramayana 
of the Hindus or the Qura^a of the Muslims it is recited every 
day in the temples and in millions of Jain homes, 
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SPIRIT OF MODERN SCIENCE 

This world of ours is dynamic, not static, it is ever-changing 
and progressing in a forward or a backward direction. Like the 
spokes of a wheel the rise and the fall follow in succession. Jain 
Acaryas have divided the cycle of time into Utsarpirii and 
AvasarpinI, i.e., the time rising and falling with a slow serpen- 
tine motion. The rise of the sun to the zenith and its fall again 
every evening is teaching this great lesson of Nature. The great 
civilizations of Rome, Greece and Babylonia, which rose to the 
highest point of glory and are now non-existent, are illustrations 
in point. The early history of modern science shows that the 
great scientists like Galileo and Bruno had, in their search for 
knowledge, to face insults and suffer tortures at the hands of 
the blind custodians of religion. The times have changed and the 
present is an age of steam, electricity and electronics. The very 
section of society, who had done its best to check the develop- 
ment of scientific ideas, is now anxious to verify the principles of 
its religion in the light of modern investigations. 

A word of caution may be sounded at this stage. In order 
to make a true comparative study of one’s religion and the 
modern science, one should not forget the spirit of the modern 
scientist. The present tendency is to distort every fact of religi- 
ous principle so as to bring it in conformity with the theories of 
science, without knowing that the theories of science are not 
absolute truths but are ever-changing. The view-point of our 
study should be to collect those facts to one side which have been 
verified by the discoveries of science and to put forward boldly 
before the world those problems which do not agree with the 
prevalent scientific conceptions and to await solution, if one can- 
not explain them himself. It is a wrong policy to believe that 
whatever comes from the West is right; whatever is ours is 
wrong, although it is true that the westerners make enquiries 
with impartial views. But since there are limitations to human 
understanding, the result of enquiries is not always correct. 

A present day scientific worker does not work as a Hindu, a 
Muslim or a Jain. The principle of a particular religion may 
be confirmed or contradicted by his discoveries, he does not 
care.' He is a meek seeker after truth. Whatever stands the test 
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of sane logie and is verified by experiment is truth in his eyes. 

Science may be defined as the “promotion of natural know- 
ledge,” ‘The pursuit of truth,” or “the systematic investigation 
of the world before us” and its claim to be regarded as such is 
based on the method which it employs for the search of know- 
ledge. The first step is to ascertain the facts connected with the 
problem by experimental investigation, for Science recognizes 
no authority other them Nature. The next step is to classify the 
facts in order that their significance may be better appreciated; 
The third essential step is the formulation of a theory or 
principle to explain the facts, because science is emphatically 
not a catalogue of facts but an attempt to fit them into a 
rational scheme. It is expected of a theory or a principle that it 
shall be capable of experimental verification and shall lead to a 
search for new facts. Thus, the journey is continued ever 
onwards into new realms of knowledge. The characteristic 
feature of this method is that it is constantly in touch with 
experimental facts and that is why science can justly claim to be 
the pursuit of truth. But are the theories of science absolute 
truths'!- No, they are not. 

"Science is a series of approximations to the truth; at no 
stage do we claim to have reached finality; any theory is liable to 
revision in the light of new facts. . , .This is both the joy and in- 
spiration of science that there appears to be no end to new 
knowledge with its interest. , Each advance ■ yields a more 
farr caching and interesting picture of the physical world, while 
at the same time opening up fresh views in the shape of new 
problems awaiting solution.”^ . » ^ 

Leopold Infeld in The World in Modern Science says: 

“Scientific theory is an attempt to form a mental picture of 
the reality, which surrounds us. It may embrace either a narfow 
or wide mnge of facts and also experimental laws, bringing them 
into due order., Science is not, however, a collection of laws 
and a haphazard agglomeration of facts. Theory, to begin with, 
bipds themdogether with a common idea, and creates a picture* 
of reality ; from which particular facts follow by a process of- 
logical reasoning. . . .theory is something more; it is a creative 


1,. A. W. ’Barton; i , 
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agent, a guide to a land of new and unknown phenomena ; it 
shows how to evolve new systems and to discover new laws. 
It draws its life blood from experiments which confirm its con- 
clusions. Experiments which conflict with its deductions over- 
throw and destroy it. Experiment is and will always remain the 
final court of appeal deciding the fate of a theory. 

How do theories arise? How is our mental picture of the 
world which surrounds us formed and developed? Do we obtain 
at first a rough sketch, a faint outline, which, as we proceed, 
gains in clearness and firmness and gathers new and bright colours 
whilst retaining the stamp and character of the original outline? 
In other words, is the development of a theory merely a process 
of evolution, or do there occur cataclysms, great revolution, 
which in a short space of time transform our whole physical 
outlook? 

In the history of scientific development we discern both these 
processes — the evolutionary and the revolutionary. Evolution is 
the outcome of the collective efforts of generations, of the brilliant 
successes of illustrious men, and of minor but useful labours 
which serve to amplify our theoretical ideas; it is the gradual 
building up of the structure of science on foundations which 
have already been laid. In the course of evolution great ideas 
grow and mature, theory is freed from assumptions, whose 
extreme simplicity cramps the theory, the range of facts which 
the theory covers gradually widens and the originally simple 
mathematical form of the theory becomes at the same time 
more complicated and far-reaching. 

We shall doubtless never succeed in mderstanding fully the 
reality which surrounds us. Nowadays, we are conscious that 
our feeble efforts and unskilled attempts to grasp the laws of 
Nature become constantly outstripped by the complexity of the 
phenomena observed in the world of ours. As a theory develops, 
there may appear in it some minor flaws which may remain 
unnoticed in the triumphal progress of the theory, only however, 
to manifest themselves more clearly and menacingly later on. 
Difficulties of this kind, disagreement between deductions from 
the theory and the results of experiment, inconsistencies and 
even vital contradictions which cannot be explained away by the 
theory— these often contain the seeds of fresh developments by 
making it necessary to enunciate new principles and to re-lay 
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the foundation of science. When a theory is frustrated in this 
manner the ground is prepared for a scientific revolution. This 
is nearly the . work of one great mind. Such a revolution involves 
the transfer of problems to a new sphere of investigation, it 
forces us to consider the scientific phenomena in a different light, 
and it lays a fresh foundation upon which we proceed to build 
a new and different world of physics,” 

We give below a typical example to show how the views of 
science change in time: 

‘The earth is at rest and the sun moves” was the view of 
Ptolemy. 

“The earth moves and the sun is at rest” was the view 
advanced by Copernicus. Which of these two statements is 
correct? 

In answer, again quoting from the same work (p, 18) of 
Leopold Infcld: 

“The verdict of classical physics is clear and definite in 
favour of the second statement (i.e., the Copernican view). Is 
it perhaps possible, is it conceivable that both propositions may 
be false? And yet a modern physicist listening to a discussion 
between supporters of the respective theories of Ptolemy and 
Copernicus might well be tempted to a sceptical smile. The 
theory of relativity has introduced a new factor into science and 
revealed a new aspect of phenomena. It is now known that the 
question of deciding between the Copernican view and that of 
Ptolemy is pointless and that in fact the propositions of both of 
them have lost their significance. Whether we say “the earth 
moves and the sun is at rest” or “the earth is at rest and the 
sun moves”, in either case we are saying something which really 
conveys nothing. Copernicus* great discovery is today reduced 
to the modest statement that in certain cases it is more convenient 
to relate the motion of heavenly bodies to the solar than to the 
terrestrial system,*^ 

The reader should carefully note down the latest viewpoint 
of science on this ancient puzzle. The Jaina astronomers held 
the Ptolemaic view with regard to the relative motion between 
the earth and the sun and until lately, before the advent of Prof. 
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Einstein’s theory of Relativity^ the Ptolemaic view was regarded 
as absurd and absolutely foolish. Now it has been proclaimed 
that the conception of motion of the earth round the sun is only 
a matter of convenience, rather a anatter of mathematical 
convenience. 

Denton expressed a similar view in Relativity and Common- 
sense: 

‘The relative motion of the members ;Of the solar system 
may be ‘explained’ on the older geo-centric mode and on the 
other introduced by Copernicus. Both are legitimate and give 
correct description of the motion but the Copernican is far the 
simpler. Around a fixed earth the sun and moon describe 
almost circular paths but the paths of sun’s planets and of their 
satellites are complex curly lines difficult for the mind to grasp 
and awkward to deal with in calculation while around a fixed 
sun the more important paths are almost circular. 


2. Prof, Albert Einstein, born in 1879, has been universally regarded 
as ‘the brainiest man in the world’. He startled the scientists all the world 
over by his theory of Relativity, The special theory was given in the year 
1905 and the general theory of Relativity was published in 1915, One 
interesting story is told about the explanation of relativity, 

Mrs. Einstein did not underslahd her husband’s theories. One day 
she asked, “What shall I say is Relativity?’ ’ The thinker replied with an 
unexpected parable, “When a man,, talks to a pretty girl for an hour it 
sterns to him only a minute, but let him sit on a hot stove for only a 
minute and it is longer than an hour. That is Relativity,” 

However it is not as simple as that. The theory has brought revolu- 
tionary changes in thb fundamental ' concepts of mass, length; time and 
space; it has supplied a key to the better understanding of the mysteries of 
the Universe. The size, the mass and the shape of t^e; Universe have been 
ascertained with the aid of this theory* Here are some of the. results; 

The mass of the Universe = 

^HaOOOOOOODOOOOUDOOOOOOOOOOOOOOOOOOOOOOOOOO gms. 

(2143 followed by 52 zeroes) 

The radius of the Universe=' 

lOlOOOOOOOOOCXKKIOOOOOOOOOOOO ems, or 1068 million light-years. 

(lOi followed by 25 zeroes). , ^ . 

One light-year==5865696000,000 miles* 

The number of electrons ip the Universe— 

1 29oooooDoooooooooooo()ooooo6ooooc)b(}ooo()oodoooobb 

00000000000000000000 (total number of digits is 80) 

(Electron is the tiniest particle of matter discovered by modern 
science.) 
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Again we notice that the assumption of a fixed earth and the 
moving sun increases the modern mathematician’s difficulties; 
the calculations become awkward to deal with and hence the 
Copernican view is preferred, not that the older view is incor- 
rect. It is well to remember in this connection the words of 
Dr. Schubring, of Hamburg University (Germany), which he 
spoke on the 30th of January 1928 during the course of a lecture 
delivered at Delhi. 

“He who has a thorough knowledge of the structure of the 
world cannot but admire the inward logic and harmony of Jain 
ideas. Hand in hand with the refined cosmographical ideas 
goes a high standard of astronomy and mathematics. A history 
of Indian astronomy is not conceivable without the famous 
Surya PrajnaptiJ" 

What conclusion can be drawn from the brief considerations 
given above. The answer in the words of Leopold Infeld is 
“that all theories in physics, like human life, have their begin- 
ning and their end. In the twentieth century, with its enormous 
and intensive developments in science, they enjoy for a time the 
fullness and joy of life, but their life is short. Our mental pic- 
ture of the universe is constantly undergoing modification and 
change. Science is ever giving it a new shape. Science is not a 
structure in which only the ornamental details of secondary 
importance are changing. Such a picture of it would be not 
only sad and dreary, but quite wrong. The joys of creative 
work and the joys of scientific knowledge and of an apprecia- 
tion of scientific principles and laws lie in their eternal youth 
and change. Change is progress, the road upwards leading 
ihtough error and mistake. We change or modify theories in 
order to bring within their ambit an ever wider range of facts 
and to obtain an ever greater degree of agreement with observa- 
tion.*’ 

The reader may well note the great contrast between the 
never changing laws of Nature enunciated by the Jain Tirthan- 
karas and the ever changing theories of modern science. In 
view of this fact it is never wise to reject what at present seems 
to be contradictory against the theories of science. The science 
is ever sounding the bell: 

“We arc beginning to appreciate better, and more thorough- 
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ly, how great is the range of our ignorance.”® 

“Truth is What the scientist aims at. He finds nothing at rest, 
nothing enduring, in the universe. Not everything is knowablc, 
still less is predictable. But the mind of man is capable of 
grasping and understanding at least a part of Creation.”-^ 

Then there is another important feature introduced in 
science by the great Theory of Relativity. Einstein has very 
beautifully differentiated between ‘true’ and ‘really true’. To 
quote his own words; 

“Is it really true that a moving rod becomes shortened in 
the direction of its motion? It is not altogether easy to give a 
plain answer. I think we often draw a distinction between 
what is true and what is really true. A statement which does 
not profess to deal with anything except appearances may be 
true;® a statement which is not only true but deals with the 
realities beneath the appearances is really true.'’ 

According to Einstein, we can know the truth, but not the 
real truth or absolute truth. The following illustration taken 
from the domain of physics will make the point clear: 

Imagine a stationary conductor charged with electricity 
placed anywhere upon the surface of the earth. There exists an 
electric field round a charged conductor. In other words, it 
means that if any other conductor charged with electricity is 
brought in the neighbourhood of the former the latter will be 
attracted or repelled* depending upon whether it is charged with 
the opposite kind of electricity or of the same kind. It is well 
to bear in mind that there is no magnetic field round a sta- 
tionary electric charge, i.e., a magnetic compass brought in its 
neighbourhood would not be deflected by it. But as the earth 
is in motion round its axis, to an observer situated on a distant 
planet, the conductor which is stationary relative to the earth, 
will appear to be in motion. 


3. Tile World in Modern Science by Leopold Infeld, p, 60. 

4. The Restless Universe by Max Bom, p. 278. 

5. In the terminology of Jaina Scriptures ‘True’ refers to Vyavahara 
Satya and ‘Really True’ refers to Niscayatmaka Satya. 

6. There are two kinds of electric charges, called the positive and the 
negative, and the rule is: 

■Two bodies charged with the same kind of electricity repel each other 
while unlike charges attract each other. 
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Now we have just said that there is no magnetic field round a 
stationary electric charge but a charge in motion always gives rise 
to a magnetic field. (See adjoining 
figure.) So if the distant observer 
were to make his measurements 
on the terrestrial conductor he 
would find the presence of the 
magnetic field. It means there is no 
magnetic field round the conductor 
relative to the observer on the 
earth but there is a magnetic 
field round the same conductor 
with respect to the stellar observer. 

We arrive at the strange conclusion that the charged conductor is 
giving rise to and not giving rise to a magnetic field at the same 
time. What is the absolute truth? Is there a magnetic field round 
the conductor or is there none? No answer can be given to this 
question. Einstein says, “We can only know the relative truth, 
the Real Truth is known only to the Universal Observer.” 
Universal Observer of Einstein is none else but the Almighty 
(Sarvajna Deva) with infinite powers of knowledge and bliss. 

According to Einstein, even the measurement of Space and 
Time is relative. Says Eddington in the Nature of the Physical 
World: 

“A fast moving traveller lives more slowly. His cycle of 
digestion and fatigue; the development of his body from youth 
to age; the watch which ticks in his waistcoat pocket; all these 
must be slowed down in the same ratio. If the speed of his 
travel is very great, we may find that, whilst the stay-at-home 
individual has aged 70 years, the traveller has aged one year.” 

This probably furnishes an explanation of the long age of 
thousands of years enjoyed by Devas’ and of the long durations 

7. Shri J.L. Jaini, in the Jaina Hostel Magazine (Vol. VII. Number 3, 
page 10) has observed that there is a fixed proportion between the respira- 
tion, feeling of hunger and the age of the celestial beings. The food 
interval is 1,000 years and the respiration one fortnight for every Sagara of 
age. The proportion of food interval tb respiration is thus, 1 to 24000. 
He has further observed that if a man lived like a god, we should have a 
legitimate feeling of hunger only once in the day. A normal person has 
18 respirations to the minute, or 18x60x24=25920 in 24 hours, roughly 
24,000. 



A represents a metal sphere 
charged with electricity. The 
arrow indicates its motion. Since 
moving charge is a sort of electric 
current, it is shown surrounded 
by lines of magnetic force. 
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after which hunger is excited within them. It is quite possible 
that the Vimanas (aeroplanes) in which they live and move are 
moving with tremendous velocities relatively to us. 

Thus we see that the truth investigated by science is relative 
and not absolute and its theories are over liable to change. The 
reader might well ask: “What is the value of science if it does 
not reveal the reality w'hich surrounds us? How are we to 
discern, through ever-changing theory, the true outline of the 
world in which wc live?” Remember that science has failed to 
answer these questions. Again in the words of Leopold 
Infeld, “What is the use of introducing these great questions of 
metaphysics into the sphere in which we are only just beginning 
to appreciate the immense complexity of what are seemingly the 
simplest phenomena of nature?” 

Once again we apprise the reader not to forget the words of 
Prof. Infeld: 

“Scientific theories arise, develop and perish. They have 
their span of life, with its successes and triumphs, only to give 
way later to new ideas and a new outiook.’'** 

As Sir Rabindranath Tagore, winner of the Nobel Prize, said: 
“Until I had received an honour from a foreign country, I had 
received scant admiration from my countrymen”, so, we may 
say, “Until an ancient view receives recognition from a foreign 
country, it receives scant admiration from its countrymen.” 
This spirit should die and the time is come when we should 
prove by our independent work the truth of our convictions. 
The author will consider his life-long labours amply repaid if 
he succeeds, in some measure, in establishing to demonstrate 
that this is soj by 'publishing this commentaiy on the 5th 
Chapter of Tattwarthadhigama Sutra by Sri Acharya Umaswami, 
also called Umaswati, comprising only 42 aphorisms in Sanskrit 
covering hardly a page of this book. 


8. The World in Modern Science by Leopold Infeld, p. 231. 


II II 

CHAPTER V Of TattwArthAdhigama StlTRA 

cTr^Tsf^# tf^Tfr^eTTTTT: 

(THE CATEGORY OF THE NON-LIVING) 

WT 1 1 ? 1 1 

ajmkdyd dharmddharmdkdsa-pudgalah (1) 

This Sutra has got the same version in Digambara and 
Svetambara texts. 

The substances of the universe may be divided into two 
chief categories: Living and Non-living; or Soul and Non- 
soul. ' . ’ 

The Non-living continuum comprises: 

Dharma — Medium of motion for soul and matter, 
Adharma— Medium of rest for soul and matter, 

Aka^a — Space, and 

Pudgala— 'Matter and Energy, and 

Kala — Time {enumerated separately in Sutra 39.) 

In jal,I Jain scriptures dealing with the subject there is a 
description of these substances. Wp have in Dravya-Sariigraha 
by Nemicandra^ Siddhanta Cakravarti: 

3Tf% II" 

{AjiysL ComprisGs of pudgala, dharma^ adharma, dkdsa and 
kdla. Pudgala has form and qualities and the rest are without 
form.) 

1. Nemichandra was a great Acharya who lived in the tenth century 
A.D. He was the preceptor of Raja Camunda Raya of Ganga Dynasty of 
South India and has composed several standard works like Gommatasdra, 
Trifokasdra, Labdhisara^ K^apanakasdra and Dvavya Saihgraha. 

Z. Dravya Samgraha, l5. , , 
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Pahcastikaya of Shri Kundakundacarya gives the following 

3rFTT?f i 

3Tf^f^ If art^tTicn ii® 

(Jivas or souls, Pudgala or matter, Dharma and Adharma, 
the media of motion and rest and finally Space are called 
astikayas.) 

To quote the same principle from other Digambara Jain 
works; ’ 

ETTfftpff ff^r; >TS^erT I 

II* 

or 

3T5fV^; tr^ETT^tft f^rTn^TirfwsTTTt: II* 

or 

3f«r trq-T^ wswf fg:5irT i 

^Tfl f^nr: II* 

(Lord Jina has described five kinds of ajiva, viz., Pudgala, 

Dharma, Adharma, AkSsa, and Kfila.) 

Also from Svetambara Agama we have the following: — 

wtTt tpror^, cr3rfr-t^^^f^«miT, ! 

3TFTT?rft«mt3(, #wfr«T^Tt( 1 T 

(Amongst the non-living astikayas there are four, Dharma, 

Adharma, AkSsa and Pudgala.) 

Commentary 

“JT^TT 5r«rT 

5rt^sr=^tTT^^iTT ^TFTT ifg- 1 3r3r>rR=Br ^ ^ 

3psN^PTT:" II* ;i 

3. Pancastikaya, 1*4. } 

4. Dharma Samiabhyudaya Kavya, 21*81. 

5. Candraprabha Carita, 18*67. | 

6. VardhamSna PurSria by Bhatt^raka Sakalakirti, 16*15, I 

7. Sthanartga, SthSna 4, Udde^aka I, Sutra 99; Vyakhya Prajilapti, [ 

Sataka 7, Uddei^aka 10, Sutra 218. | 

8. Sarvartha Siddhi by PGjyapada, on Tattwartha Sutra 5‘h ’ - 
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Just as the body of any living-being is a conglomeration of 
matter, in the same way the substances Dharma, Adharma, 
Akasa and Pudgala are a conglomeration oi pradesas^ and may, 
in this light, be looked upon as possessing body {kdya). Hence 
substances which are non-living and have Kaya are called 
Ajivakaya, 

Astikaya — asti means ‘exist’ and kdya means body. Hence 
an astikaya is a substance which has characteristics of existence 
as well as a body composed of PradeSas. The substance Kala 
(Time), though having the characteristic of existence, is not 
included amongst the AstikSyas because it does not have many 
Prade^as. Astikayas are five: Jiva, Ajiva, Dharma, Adharma 
and Aka^a and these together with Kala constitute the Six 
Realities of Jain philosophy. 

cf ^ 11’“ 

(Pradesa is the unit of space occupied by one indivisible atom 
of matter and capable of being occupied by other fundamental 
particles.) 

In other words, Pradesa is that elementary cell of Space 
which one indivisible ultimate atom of matter occupies. In 
such a Pradesa of Lokakasa one Pradesa of Dharma, one Pradesa 
of Adharma, one particle of Kala and innumerable atoms of 
matter or even molecules in a subtle state may exist. 

It is quite reasonable to ask how can an innumerable number 

9. In the Science Today for March 1973, Mr. Lawrence Horstman 
writes about the pradesa as follows: 

“Essentially there is no such thing as an ‘infinitesimally small* 
distance, but that instead space itself is composed of huge number of very 
small (but finite) unit cells which cannot be subdivided in any way**. 

These huge number of very small but finite cells which cannot be sub- 
divided in any way are the pradesas of the Jains. 

Further, 1965 Nobel Prize winner, Richard Feynman, feels much the 
same. 

Recently the following words were uttered by him during a' lecture 
delivered in America on similar issue; 

“I believe that the theory that space is continuous is wrong.** 

' This is again a great triumph of Jaina Siddhanta of which we must be 
proud. Science did not believe in the atomicity of space until lately. 

10, Dravya Scmgraha^ 27. 
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of atoms occupy one cell of space when the unit, of spacp has 
been defined as the portion of space occupied by a single atom. 
It is an apparent contradiction in terms. Before we try to 
explain this beautiful anomaly, let us produce from other sour- 
ces evidences to corroborate the same view. 

Shri Acharya Pujyapada writes in the Sarvartha Siddhi as 
follows: — 


“'TW^r: B JTT^fcT m B ll"“ 

It is an assumption that the space occupied by an indivisible 
particle of matter is called pradeia. (It is a convenient assump- 
tion because truly speaking space is a continuous medium but* 
it is broken up into Pradesas for explaining physical phenomena.) 

Further on the same author says: 

'Tf^WcTT ?r 

's 

(How can an infinite number of atoms and molecules— ■ 
multiple-atomed molecules some of which comprise an infinite 
number of atoms — be accommodated in space where the 
number of Pradesas is only innumerable'® and not infinite?) 

This is the same question which we have raised, worded, of 
course, in a different language and the author replies: “It is no 
contradiction.” How? “On account of the subtlety and 
accommodating power of molecules.”'® 


11. Sarvartha Siddhi, Siitra, 5'8. 

12. Ibid. Sutra, 5'10. , 

13. Jainism draws a distinction between innumerable and infinite. The; 
former has a limit though it is, beyond the power of even an omniscient 
being to count them, the latter is without limit. 


fFfr %vr, ^TcTiTT^f^lrTcTra;” 

, (Tattyartha Rajavartika, Sutra 5^) 

14. ?T qw I ' ' ' , , 

(Sarvartha Siddhi, Sutra 5*10) 
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In order to appreciate fully the subtleties of atoms and mole- 
cules we shall have to. dive deep into the discoveries of modern 
atomic physics. Before we, begin consideration of the model 
of an atom as conceived by Sir Rutherford, who has been 
rightly given the name 'Father of Modern Atom’, we shall 
give a brief historical sketch. 

"Truth was originally implanted in mankind, but having 
been siiflfered gradually to slumber, it was finally forgotten. 
Since that period, knowledge returns to us as a recollection.” — 
Lord Krisna. 

Although the western scholarst have no faith in the above 
doctrine of Indian Krisna, it is nevertheless a historic fact based 
on philological’'^ evidences that Aryan culture of the East is the 
most primitive culture known on the surface of the earth. 
According to the investigations of \yestern scholars Aristotle 
and Kant who, at one time swayed philosophic thought most 
powerfully, taught that the space in the Universe is continually 
filled with matter. The first clear exposition of the fact that matter 
is not continuous but atomic is said to have been given by the 
Indian Rsi Kaiiiada^^ long before the rise of Grecian philosophy. 
Aniongst the Greek philosophers, Democritus of Abodera 
was the first to put forth the opinion that the world consists of 
empty space and an infinite number of indivisible, invisibly 
small atoms and that the appearance and disappearance of 
bodies was d,ue to the union and separation qf atoms. It is well 
to bear in mind that Democritus lived about the year 420 
B.C., when the beautiful realities of the atomic world revealed 
by Lord M^avira^^ were hardly 100 years old. "According to 
Max Muller, there are many points in commori between the 
early Greek and Indian philosophers, and there is a historical 
possibility that the Greeks were influenced by Indian thought 
travelliiig through Persia.”^^ 

It is rather, unfortunate that Jainas until lately did not give 


15. Vide O. Schrader, Sprachvergleichungen and Urgeschichte Jena, 
\%1; T. T 2 iy\oTi The Origin of the Aryans, London, i892j F. M. Muller, 
Biographies of Words, 'slM the Home of the Ary as, London, 252, 3888. 

16. H. T. Colebrooke, Asiatic Researches of Calcutta^ 5.1.1799. 

17. Lord Mahavira (598-527 B.C) ^ : 

18. Quoted from A Comprehensim Treatise on Inorganic and Theore- 
tical Chemistry by Mellor, D.Sc., p. 22. 


6 


Cosmology : Old and New 


opportunity to western scholars to study their literature/® other- 
wise the history of atomic theory of matter would have well 
extended beyond the time of Kanada and Greek philosophers 
to the time of Lord Par^vanatha (842 B.C.), if not beyond it. 

(Western scholars have come to regard Lord Par^vanatha as a 
historical person and founder of Jainism.^®) The main difficulty 
in tracing the ancient origin of any fact mentioned in Jain 
scriptures lies in the fact that the usage of committing to paper 
was unknown in days of old, the knowledge being transnitted 
from the teacher to the pupil or from the father to the son 
orally. The earliest written Digambara Jain works are those 
of Shri Kundakundacarya (about 100 a.d.) about which it is 
sometimes said that, although based on the word of I^ord 
Mahavira, it is not the 5ruta literature of his times. The Sruta 
literature was organized and written down by Svetamber saints 
in the fifth century a.d. 

We have referred above to the discovery of atomic nature 
of matter by Democritus. His views may be summarized as 
follows;®'^ 

1 . Matter is discrete, not a continuum.®® 

2. All substances are formed of solid atoms which are 
separated from one another by void space. Each atom is a 
distinct individual. 

3. The atoms are impenetrable, indivisible, and indestructible. 

They are as perfect, as fresh today as when the world was new. i 

4. The atoms differ from one another in shape, size and 

weight. "j 

5. There is a finite number of different kinds of atoms, but j 

an infinite number of homoemetric (of like shape) atoms of each i 

kind.®’ I 

I 

I 

I 

19. ‘‘Some day when the whole of the Jain Scriptures will have been J 

critically edited and their contents lexically tabulated together with their f 

ancient glosses, they will throw many lights on the dark places of ancient \ 

and modern Indian languages and literature.” — Dr. Barnett. 

20. See History of the World by Harmsworth, Vol. II, p. 1198. 

21. Quoted from Comprehensive Treatise on Inorganic and Theoreti-^ 

cal Chemistry by J. W. Mellor. : 

22. cf. (TattvSrtha Sutra, 5'25) . j 

(Matter is in the form of atoms and molecules.) | 

23. cf. 3^>im5fr»T (Xattvartha Sutra, 5-10.) ( 
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6. The properties of all substances depend upon the nature 
of the constituent atoms and the way the atoms are arranged. 

7. The atoms are in constant motion. 

8. Combination or aggregation is due to the coalescence of 
moving particles. 

The name of John Dalton (1766-1844) is closely associated 
with the development of Atomic Theory of Matter in Europe. 
He was an English chemist, who in 1803 definitely declared that 
a gas such as air, oxygen, nitrogen, etc., was composed of dis- 
crete particles which were in rapid movement and that the size 
of the particles was small compared to their distances apart. 

Modern investigations have shown conclusively that all 
matter is composed of molecules which, in the case of gases, 
are travelling in all directions with high speed. Theoretically a 
piece of chalk may be broken into two pieces, those two into 
four, and so on to infinity. In reality, matter cannot be sub- 
divided beyond a certain point without losing its identity. The 
smallest particle into which matter may be subdivided without 
destroying its characteristic properties is called a molecule 
{skandhaY^ 

The skandha is described as follows in Pancastikaya: 

^ 

m I 

ar^ ^ ^ 11"® 

cv 

(Matter exists in four main forms : skandfia, skandhadesa, 
skandha pradeJa, and paramdnu.) 

The complete molecule of matter is skandha/ a half of it is 
skindhade'sa; a half of that half is skandhapradesa; and what 
cannot be divided is the primary atom.) 

No one has ever seen a molecule; these particles being so 
small that even the best microscope fails to reveal them. The 
diameter of a molecule has been measured to be one ten-millionth 


24. cf. (Tattvartha Sutra, 5'26.) 

25. In the Nyaya and Vai&^ika schools of Hindu philosophy also the 
theory of the atomic structure of matter is found well-developed. 

26. Pancastikaya, 2'80-81. 
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of an inch OOO OOt T ^ is about one- 

eighth of an inch (1/8 in.). If it is enlarged five crore times 
such that its diameter is nearly a hundred miles, the molecules 
of water within it would appear to have one inch diameter and 
if the drop were magnified to the size of the earth, the molecules 
in it would appear about the size of oranges. 

The velocity of molecules in a gas varies from one to seven 
miles per second, while it should be remembered that the velo- 
city of a rifle bullet seldom exceeds half a mile per second. 
Seven miles per second is such a high velocity that if a body be 
projected with this velocity from the surface of the earth, 
it would go beyond the earth’s attraction and would never 
return. 

By indirect methods it has been learnt that one cubic inch of 
air contains 442400000000000000000 molecules. It has been 
estimated by Prof. Andrade^’ that the number of molecules in 
one ounce of water is so great that “if every man, woman and 
child in the world were turned to counting them and counted 
fast, say five a second, day and night, it would take about 4 
million (4000000) years to complete the job”. 

Although the molecules are so very small, they are not rela- 
tively near neighbours; the space between them is much greater 
than that occupied by the molecules themselves. Within the 
solids the molecules oscillate to and fro about a mean posi- 
tion. In the liquids they are more free to move and in the 
gases the agitation is very great. For instance the separation 
.of molecules in stearn is about twelve times greater than in 
liquid water. On account of this greater freedom in gases, the 
molecules are constantly colliding one against the other, the 
number of collisions per second being about 6,000 million, i.e., 
6,00,00,00,000 times per second. The mean distance travelled 
between successive collisions has been estimated to be three- 

millionths ^ j 000 000 ^ inch. 

This is the picture of the hurly-burly tumultous dance of mole- 
cules within a gas. We shall start to explore the interior of 


27. The Mechanism of Nature by E.N. da C. Andrade, D.So., Ph.D, 
p. 37. , - - . 
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a molecule now. In a 
molecule of common salt 
(See Fig. 1) there are two 
atoms, one of sodium and 
the other of chlorine but 
in a complex molecule like 
that of alum the number of 
atoms is about hundred. 

According to the Jaina view, 
the material atoms have the 
capacity of compressing an 
infinite number of themselves 
into one molecule. We 

shall presently bring forth the o Sodium Atom • Chlorine Atom 
evidence of modern science a Crystal of Common Salt (Na Cl) 
in confirmation of this view. Fig. 1. 

When a gas is heated, the molecules within it rush about 
more vigorously and if the temperature is sufficiently raised, the 
molecules begin to fall to pieces, i.e., the atoms composing them 
get separated out just as a cluster of balls glued together would 
break up under hard impact. 

The older view with regard to the atom was .that it is like a 
ffiilliard-bair as hard, unbreakable, and of the same nature all 
through, like a jelly but this conception of atom was revised 
by Sir Rutherford. According to him the interior of the htom is 
a solar system, i.e., an atom is not solid like a billiard-ball but 
highly porous like the solar system. From a series of difficult 
experiments Rutherford came to the conclusion that an atom 
contains within its centre a massive charge of positive electri- 
city”®, with’ a number of negative electricity particles, called 
electrons, going round the former with very great velocities in 
fixed orbits like the planets round the sun. The specifications 
for the hydrogen atom are given below. The positive charge in 
the centre is called the proton. See Fig. 2 on page 11. 



28. See foot-note No. 6 of the Prologue. 

When a dry vulcanite fountain-pen is rubbed with a silken handker- 
chief, it is observed that rubbed bodies acquire the property of attracting 
light bodies such as scraps of paper or small feathers. They are said to be 
charged • with electricity. It should be noted that the vulcanite becomes 
charged with one kind of electricity and silk with the other kind. These 
two kinds are called arbitrarily as positive and negative. 
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HYDROGEN ATOM : 

Diameter ... ^200,000,000) 

. . 164 

100.000,000,000, 000,000,000,000, O’ 

ELECTRON s 

Diameter ... 500 , 000,000,000,0 

Speed ... 1,300 miles per second. 

Weight ... - 2 of the weight of the hydrogen atom. 
PROTON : 

Diameter ... about ten times that of the electron. 

Weight ... that of the hydrogen atom. 

The central positive charge of electricity, the nucleus, has a 
diameter only about a ten-thousandth of that of the atom and 
practically all the mass of the atom risides in it. The diameter 
of an atom is one part out of twenty crore parts of an inch. The 
lightest atom is that of hydrogen having^" a mass only one- 
quadrillionth (1 followed by 24 ciphers) part of one masha (gram- 
me) while the mass of an electron is even two-thousandth part 
of this. The diameter of an electron is five-billionth (1 followed 
by 12 ciphers is a billion) part of an inch which is about 2,500 
millionth part of the diameter of human hair. In an eight-mile 
molecule the electrons are only 8 inches in diameter. These 
electrons revolve round the nucleus®® several quadrillion times 
per second with a speed of 1,300 miles per second. All these 
figures tend to show that matter is extremely porous. This 
porosity of matter was clearly understood by the Jain thinkers 
several centuries before the Christian era. It is this fact which 
is expressed by words cniif n fta ’ (subtlety and 

accommodating power of the molecules)®^. It is interesting to 
quote in this connection the words of Prof. Eddington, the 
great Astronomer Royal at Cambridge. He says' “If we elimi- 


29. Hydrogen is the gas which is evolved by dissolving zinc in 
sulphuric acid and on account of its lightness is used in filling toy balloons 
and also bigger ones. Water is a compound of hydrogen and oxygen. 

30. The concentrated electric charge in the centre of an atom is called 
the nucleus. 

31. See Footnote No, 14. 
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nate all the unfilled space in a man’s body and collect the nuc- 
lei! and electrons into one mass, the man would be reduced to 
a speck just visible with a magnifying glass.” 

In order to understand fully how innumerable atoms of 
matter may be compressed in one unit of space {prades<^\ let 
us proceed a little further and look into the constitutions of 
atoms as revealed by modern science. 

The positive charge of electricity in the centre of the hydro- 
gen atom is called the proton and there is one elementary charge 
of negative electricity called the electron revolving about this 
proton in a circular orbit of one 25 millionth part of an inch. 
(See Fig. 2.) In the same way an atom of helium gas contains 



two protons and two neutrons®’ in the centre and two electrons 
moving round the central nucleus. Then there are atoms with 
three protons in the centre and three electrons going round and 
so on, until in the heaviest atom of uranium metal there are 92 
protons in the centre and 92 electrons going round them in 
different orbits. In each case the number of protons is equal 
to the number of electrons. The atoms of iron, copper, silver, 

32. Vide page 4 of this book. 

33. A neutron is another fundamental particle consisting of a proton 
and an electron in very close union with each other. It is a neutral particle 
without any electrical charge. 

34. The nucleus of an atom may consist of one or more number of 
protons. 
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and gold consist, respectively^ of 26, 29, 47 and 79 protons and 
electrons each and the number of neutrons are 30, 35, 79 and 118' 
respectively. In the nuclius, the number of neutrons differs in 
different atoms. In the nucleii of Helium, Lithium and Beryl- 
lium atoms there are respectively 2,4 and 5 neutrons and so on. 
In Figure 3 are shown of helium, lithium and beryllium. The 
sign + refers to the proton and the sign^-refcrs to the electron 
and the neutron is shown by a small black disc. 



Helium. 



Lithium. Beryllium. 

Fig. i. 


The great variety of matter in the universe depends on the 
fitting together of 92 kinds of atoms to form all manner of 
structures. These 92 different kinds, of atoms consist of 92 
different nucleii with corresponding swarms of electrons. 

We have just mentioned that on sufficient heating the 
molecules of matter get broken up into the constituent atoms. 
The question next arises as to what happens wfien an atom 
or atoms are continuously heated to a very higla temperature. 
The temperature within the interior of certain stars is 
very high, the highest temperature estimated by Eddington 
being about four crore degree Centigrade. What would be the 
state of atoms inside these stars? At these high temparatiires 
the atoms begin to lose their outer electrons, i.e., the electrons 
which compose the body of the atom begin to separate from 
the atom. Such atoms, in the language of science, are called 
'‘ionised” atoms, and the process of separation of the electrons 
from the atom is called "ionisation”. In some case it happens 
that atoms lose entirely their rings of electrons, the atoms are 
then called ‘stripped’ atoms. The theory of stripped atoms has 
found a beautiful confirmation in the following important and 
curious astronomical discovery. ' 

Sirius Lubdhaka, which is the brightest star in the heavens, 
has got a dark companion ten thousand times fainter than itself 
which was discovered in 1845 by Alvan Clark. From calcula- 
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tions the mass of the dark companion was found to be one- 
fourth of Sirius, or f of the sun. It has a diameter 3^ of the 
solar diameter and surface temperature 9000 degrees, while the 
surface temperature of the sun is only 6000 degrees Centigrade. 
A simple calculation shows that the material of which this 
star is composed is 2000 times more heavy than the hea- 
viest metal known on earth. An ordinary layman thinks that 
either gold, mercury, lead or platinum is the heaviest metal It 
is true that platinum is the densest metal known on earth but 
have you ever dreamt that there is somewhere in the universe a 
metal 2000 times denser than platinum and as to how could it 
have been formed? What must be the pecularity associated 
with the atoms of which it is composed? Prof. M. N. Saha, D.Sc., 
F.R.S,, says,^® ‘‘It is apparent that the ’star consists only of 
stripped atoms, that is to say, of atoms which have lost some of 
their outer rings of electrons. This must be due to the high 
temperature prevailing in the star, but it is not at all clear how 
stripped atoms with a large excess of positive electricity can be 
so closely packed;^^'’ because as the charges are of the same sign, 
the tendency would be for infinite dispersion, instead of abnor- 
mal condensation. But such cases of abnormal condensation 
are not altogether unknown in Physics. The nucleus of atoms 
consists of a large excess of positive charges which are somehow 
packed within a very, very small compass.'' 

The last words of the renowned physicist Dr. Saha mean 
nothing but that an innumerable number of atoms in a subtle 
state can occupy one unit of space (Pradesa). This was the 
teaching of the Jain Tirthankaras centuries before the advent of 
modern science. 

With regard to this kind of matter, Eddington wrote a few 
years ago, “One ton (=28 maunds) of such nuclear matter can 
be easily carried in a waistcoat pocket.” But now comes the 
news that matter even more dense than this has been discovered. 
Ruby Ta’Bois, F.R.A.S.,^^ says: 

“In some of these bodies (small stars) the matter has be- 
come so densely packed that a cubic inch weighs a ton. The 

35. Presidential address delivered before the Science Congress, Bombay 

in 1926. ' ■ . 

36. See 'Foot-not No. 6 of the Prologue. 

37. See Arm Chair Science, London, July 1937. 
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smallest known star discovered recently is so dense that a cubic 
inch of its material weighs 620 tons.” 

A piece of matter one inch long, one inch broad, one inch 
thick has a weight over 17,000 maiinds !! Can you dream it ? 
Can you believe it ? Nevertheless it is a fact. It is the result of 
subtlety and accommodating power of the molecules 

that innumerable atoms of matter can occupy one 
Prade^a. Modern sceptic thinks and wonders whether the 
phenomenon of packing of stripped atoms was known to 
ancients. However the fact is there. The definition of PradeSa 
is full of significance. We reproduce it once more: 

“PradeSa is the unit of space occupied by one indivisible 
atom of matter but in which innumerable atoms of matter may 
exist in a subtle state.” 

The recent discovery of quasars and pulsars in the last decade 
has further confirmed this view. These are distant celestial 
bodies situated almost at the border of the universe wherein 
matter has been concentrated in an enormously dense manner. 

DHARMA 

Now we take up the discussion of the next component 
Dharma in the main Sutra: 

3T5ft^Rr ii^n 

Dharma has been defined by the Jaina writers in the follow- 
ing terms :— "’mPn'firrf ttimi;” ||3’ 

(The auxiliary cause of motion is Dharma.) 

^ft 'jft ll®“ 

(As water helps the movement of a moving fish so does the 
medium of Dharma help the motion of matter and soul. But it 
does not move those which are not moving.) 

It should be noted that the word Dharma^® in the Jain Sastras 


38- Niyama Sara, 2*30. 

39. Dravya Samgraha, 17. 

i?5rT:fr5rr srift: i ii’’ 
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has been used in entirely a different technical sense than it is 
ordinarily understood to mean. Hindu philosophers have used 
the word in the sense of ‘duty' or ‘righteous deeds’ (^Ert^ftf ept.), 
but according to the Jaina writers “Dharma” means the Aether 
of Space, the medium of motion, peculiar although it may 
seem. 

Slftff ffTcift ffcRTffT ||”“ 

(Dharma is known to assist the motion of soul and matter. 
It is formless, inactive and eternal. It behaves like water 
towards the fish in the world.) 

(The medium, which helps the motion of things already in 
motion, is called Dharma. Just as fish takes the help of water 
in'its movement so do soul and matter take the help of Dharma 
when they begin to move by themselves.) 

'Kiqffft 5T«TT ll”** 

(The fulcrum of motion for substances like soul, etc., is 
called Dharma by the adepts.) 

zfr fff^rwr i 

q^«TfffT ^ II 

II** 

41. Vardhamdna Purdna by Sakalakirti, J6‘29. 

42. Taitvdrtha-Sdra by Amrtacandra Suri, 3’33->34. 

43. Dharma^armdbhyiidaya, 2US’^. 

44. Candraprabha Caritam, 18*69-70. 
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(That which is the cause of motion of substances like souls 
is Dharma. It helps motion just as water helps the motion of 
a fish. It pervades the whole universe (Lokakasa), is without 
form and eternal and its true nature is known only to the 
omniscient”. 

In Pahcastikaya of Shri Kundakunda we have the following 
detailed description of Dharmastikaya: 

vltTITT? 5^ II 

wn TfT'T? i 

qTTWoi || 

JT=5ST>fr 1 

1%qmf^ii 

STvftJRtqt %% ?T5^T^ if TTTnqfs^ 1 
JRT f^q-=arr 3Tf^^=^T ^ II 

w q q'q'’T ^ i 

fqf? iRft ?r ^ftcrTcf ^ \\ 

fqvtqfq- qq-nf 31^ J'q I 

I si'll ^ fs^f^ii*® 

(Dharmastikaya being a non-corporeal (amtirta) substance 
has none of the qualities ordinarily associated with matter, i.e., 
it is devoid of qualities of contact, taste, colour, smell, and 
sound. It is a continuous medium pervading the whole universe 
(Loka). Although, truly speaking, it is non-atomic in nature, 
i.e., without grains in its structure, for purposes of practical 
convenience, it is regarded as made up of a number of units of 
space, i.e., Prade§as. 

It undergoes an infinite number of modifications of an 
incorporeal nature^® and has the characteristic property of per- 
sistence through births and deaths, hence it is a real and perma- 
nent substance. It remains unchanged by the motion of 
objects but it conditions the motion of those that can move, 
matter and life. 


€ 


45. Pancaslikaya, 2.90-92, 94-96. 

46. For these modifications read commentary on Sutra 7. 
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Exactly as water is indifferent to the movement of fishes, so 
is the Dharma dravya, itself non-motive, the sine qua non of 
motion of souls and matter. 

Dharma and Adharma are the substances with the help of 
which we can distinguish between the fininite universe and the 
void beyond it ; these media condition the motion and the 
state of rest of the bodies. They are uncreated (like Space, Time 
and Matter) and are co-extensive with Lokakasa (Universe). 

Dharmastikilya neither moves by itself nor creates motion 
in other things but it supplies the neceseary means for the 
motion of living and non-living bodies). 

The attributes of Dharmastikaya are given in SA^*etambara 
Sutras as follows : — 

=^T 'JTRT 

1 Tif ii'’ 

^ aTTTTT^, ^TTr^T%%tT |i« 

The Jaina point of view with regard to the media of motion 
and rest (Dharma and Adharma) is well summarized by Prof. 
A. Chakravartinayanar, M.A., L.T., Presidency College, 
Madras, in his English Commentary on Paheastikaya. We 
quote the following from the same work‘^^: — 

‘‘Motion and rest contemplated in this connection are dis- 
tinctly physico-mathematical. They should not therefore be 
interpreted even metaphorically to mean anything more than 
that connotation. We have to remember the following points: — 

1. Dharma and Adharma are Amurta Dravyas. 

They have no sense qualities of colour, etc. 

2. They are Ajivas — non-living. 

3. They have spatial relation though in themselves Eka- 
pradesi. 

4. They are Niskriyas, i.e. Non-active. 


47. Vyakhyd-prajfiapti, 13‘4'481. 

48. Uttarddhyayana Sutra, 36'1. 

49. Eng. Commentary on Paficclstikaya, p. 96. 
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5. They are Bahiranga hetu or Udasina hetu and not 
Mukhya hetu. 

6. They are non-discrete and continuous. 

These are some of the important common qualities empha- 
sised by the Jain thinkers. 

The Jain philosopher recognized in the world matter, life 
and space. But are they enough ? No. There would be no 
world. The Atoms and Jivas may be scattered throughout the 
infinite space. Therefore there must be something else besides 
these three. That something must be able to maitain a coherent 
system of Jivas and atoms, must have the function of preven- 
ting the atoms, from flying about, must limit the boundary of 
the world of things and persons. For the author distinctly 
says that without Adharma there would be only chaos ; there 
would be no world. Therefore the Jain thinkers pointed the exis- 
tence of a fourth entity which binds together things and persons. 
So the hypothesis of Adharma. 

This is something like Newton’s gravitation ; but Adharma 
is slightly different. Its main function is to arrest things but 
then there is one difficulty. If there were Adharma alone how 
could there be motion at all in all things ? There would be an 
eternal paralysis of Reality. To remove this difficulty Dharma 
had to be posited. The function of Dharma is to guarantee 
motion within the limits imposed by Adharma. This is the 
reason for the second hypothesis. 

But the trouble is not yet over. If the two exist within a 
spatial limit one guaranteeing motion and the other rest, then 
the things in motion must be in motion for ever and things at 
rest must be there for ever.'® But our experience is not of that 
kind. One and the same body has motion or rest ; it may 
move or it may come to stay. Therefore Dharma and Adharma 
must be deprived of their causality. They can only be Bahiranga- 


50. (Foot-note is ours) Sir Issac Newton, the great scientific genius of 
the West ( 1642-1727 A.D.), enunciated his first law of motion as follows: 

“Everybody continues in its state of rest or uniform motion in a 
straight line, except in so far as it may be compelled to change that by 
impressed forces.” 

“Material frictions and reactions are visible as absolute interferences 
which can change the motion of a body.” 

{The Nature of the Physical World, by Eddington.) 
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hetu or Udasina-hetu, i.e. they must be inditferent and neutral 
in themselves and yet must be indispensable to the composition 
of the world. 

This seems to be the logical development of the system. The 
most approximate modern conception answering to the descrip- 
tion will be Ether of the physicist. But the Jaina systems 
require two such entities functionally dijTerent ; one acting like 
Newton’s gravitation (Adharma) and the other guaranteeing 
motion within the limits. It would not be quite accurate to 
think of centripetal or centrifugal forces, because Dharma and 
Adharma are Niskriyas. Does it mean the duality of electro- 
magnetic influence of Ether ? The constitution of an atom is 
supposed to be a system of electrons (positive and negative). 
Had the Jain thinkers any such idea about the whole world ? 
We can only contemplate. But of this much we are certain 
that Dharma and Adharma are parts of the physical system. 
They are two different entities without which the Svstem of 
reality would be impossible and incomplete*'. 

Let us see what has a physicist to say about his aether. 

In a popular scientific work An Outline for Boys and Girls 
and Their Parents we find the following : 

“The first problem was, of course, that if light waves were 
real waves, they must be waves in something. They were plainly 
not waves in matter ; it was necessary therefore to invent some- 
thing else, which was not matter^ for them to be waves in. This 
something they called the ‘ether’, and imagined it as an utterly 
thin and utterly elastic fluid, that flowed undisturbed between 
the particles of the material universe and filled all ‘empty space’ 
of every kind. 

What was this ether like Difficulties and contradictions 
appeared at once.®^ For it was proved to be ; (1) thinner 
than the thinnest gas ; (2) more rigid than steel ; (3) absolutely 

51. This slightly erroneous, positive electron is not the proton. Proton 
is 2,000 times heavier than the positive electron discovered in 1932. 

52. Material media are penetrated by ether, their molecules being 
surrounded by it much as the leaves of a tree are surrounded by air. 

53. “A serious diflSculty arises at this point. It is difficult to imagine 
the planets as moving with their enormous velocities through (ether) a 
jelly-like substance without any loss of energy. The motions of the planets 
are perfectly regular and show no signs of any loss of this kind.” 

(Edwin Edser in 
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the same everywhere ; (4) absolutely weightless ; and (5) in the 
neighbourhood of any electron, immensely heavier than lead.”®‘ 

Again we have from F. M. Denton’s Relativity and Common- 
sense : 

“The Newtonian ether is rigid, yet allows all matter to 
move about it without friction or resistance ; it is elastic but 
cannot be distorted : it moves but its motion cannot be detected ; 
it exerts force on matter but matter exerts no force on it ; it 
has no mass nor has it any parts which can be identified ; it is 
said to be at rest relatively to the ‘fixed stars,’ yet the stars 
are known to be in motion relatively to one another.” 

In the Restless Universe by Max Born, we read : 

“A hundred years ago the ether was regarded as an elastic 
body, something like a jelly, but much stiller and lighter, so 
that it could vibrate extremely rapidly. But a great many 
phenomena, culminating in the Michelson experiment and the 
theory of Relativity, showed that the ether must be something 
very different from ordinary terrestrial substances. 

“Now an ether is also required for electricity and magne- 
tism ; ”55. 

Again from The Nature of the Physical World by A. S. 
Eddington, the great authority on the subject, we have : 

“This does not mean that the aether is abolished. We need 

an aether In the last century it was widely believed that 

aether was a kind of matter, having properties such as mass, 
rigidity, motion like ordinary matter. It would be difficult to 

say when this view died out Nowadays it is agreed that 

cether is not a kind of matter. Being non-material, its properties 

are sui generis (quite uniquej^o Characters such as mass 

and rigidity which we meet with in matter will neutrally be 
absent in aether but sther will have new and definite characters 
of its own non-material ocean of aether.”” 

Although the scientists have firmly come to believe aether as 
non-material, their attempts to defect it are not yet over. The 
most ingenious and well-known experiment devised to detect 

54. An Outline for Boys and Girls and Their Parents edited by Naomi 
Mitchison, p. 314. 

55. Restless Universe by Max Bom, published in 1 935; p. 1 15. 

56. This is a brilliant confirmation of Jaina view. 

57. Nature of the Physical World hy A. S. Eddington, p. 31. 
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tether was performed some fifty-five years ago and is known as 
the Michelson-Morley Experiment. 

The idea of the experiment is this: if all material bodies are 
really swimming through a limitless ocean of aether, it is quite 
easy to find how fast they are moving through it. The following 
analogy will make the point clear: The time taken to row a 
boat a certain distance up a swift river and down again is always 
greater than the time taken to row the same distance across the 
river and back.^'® Even if water were invisible one could calculate 
how fast it was flowing by measuring the time either way. In the 
same way it was argued that if earth were really moving through 
aether a ray of light would take a longer time to go to a mirror 
and return a certain distance along the earth’s motion than 
across it. 

If aether were a material medium for the earth to move 
through, this seemed bound to be so. The experiment was per- 
formed in America by means of the most delicate apparatus and, 
to the great disappointment of the workers, it was found that both 
journeys of the ray of light took exactly the same time. In the 
words of Richard Hughes: 'Tt showed that to try seriously to 
find out facts about the sether, as if it were a real things would 
be almost as absurd as to try and find out what wood the Good 
Shepherd’s crook is made of !” 

The above experiment was performed in 1881 and in 1905 
the experiment was repeated with better precautions. The result 
was published in the Proceedings of the American Academy of 
Arts and Sciences, the result again being zero. During the period 
.1921-25 a series of more exhaustive and elaborate experiments 
were carried out by Prof. D. Miller on Mount Wilson, California. 
Five thousand observations were recorded for full periods of 24 
hours and extending over ten days.^® The final conclusions were 
that there was a relative motion of the earth and the aether. 

This result produced a great commotion in the scientific 
world for Michelson-Morley Experiment led us to conclude that 
either there, was no material aether or that it moves with the 
earth or that it is at rest in space, while Miller’s work indicated 

58. This fact can be proved mathematically. 

59. It is well to note from this the great zeal and assiduity which these 
western workers evince in the search after truth. Read carefully their 
attempts to detect by experiments the Dharma Dravya. 
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aether drag and proved ®ther to be not non-existent. 

More delicate experiments were taken up in Germany in the 
year 1925 by Tomaschek to detect the motion reported by 
Miller. The work of Tomaschek was again criticised by Chose 
in America and he carried out his experiments, published in the 
Physical Review, A.vig\ist]92b, but no such motion could be 
detected. The Michelson experiment has been again repeated 
in recent years in a free balloon at heights of nearly and 3 
miles but the authors report that they are unable to confirm or 
refute the Miller’s report. That Miller’s results are for some 
reason inaccurate appears to have been established by the 
research of Kennedy in U.S. A. published in November 1926. 
The famous ‘Chicago rotation experiment’ designed to rest the 
effect of the earth’s rotation on the velocity of light confirmed 
the view that cetber was stagnant not moving. 

The physicists have sometimes become very much confused 
over the aether controversy. In the words of N. M. Baligh, 
A.R.C.Sc., A.I.C.: “If an aether does exist it would be a four- 
dimensional concept and its absolute nature would be just as 
impossible of comprehension as the function which it serves.” 

Let us review the whole situation. Why were the scientists 
led to such absurd conclusions that aether was thinner than the 
thinnest gas and at the same time more rigid than steel; 
absolutely weightless and at the same time heavier than lead? 
The answer is; because they then regarded aether as a sort 
of matter, i.e., they identified Dharma Dravya with Pudgala 
Dravya; and the discrepancies have now disappeared, when they 
have come to regard it as a non-material amurtika medium. 
Remember the latest utterance of A. S. Eddington, M.A., LL.D., 
D.Sc., F.R.S. (Plumian Professor of Astronomy in the Univer- 
sity of Cambridge): '‘Nowadays it is agreed that cether is not a 
kind of matter." 

Why was the Michelson-Morley experiment performed and 
repeatedly performed with such great refinements? (To find out 
whether the ocean of aether was moving or stagnant. And what 
is the latest pronouncement on the subject?) D. C. Miller in his 
paper ‘Ether-drift experiment and determination of the absolute 
motion of the earth’^^ says; 

60, This research paper was read before The British Association, 
Leicester, September 1933, and published in The Nature, February 3. 1934. 



23 


SCtra i (Adharma) 

‘^The magnitude and direction of the observed effect vary in 
the manner required by the assumption that the earth is moving 
through a fixed aether.”®^ 

There should be no surprise in the manner in which the 
scientists have arrived at this conclusion. As we have remarked 
several times in the Prologue^ we cite once more the words of 
A. D. Rikhie: “Scientific men are bound to be revolutionary; to 
scrap ruthclessly whatever theory is found to contradict facts, 
and adopt a new one.” 

So we see that on the basis of the latest scientific evidences 
two points are well-established. Dharma Dravya, the Aether is 
non-material, filling all space and not moving. 

Compare with this the Jain version: 

C\ > « 

(Dharma Dravya is formless, inactive and eternal. It behaves 
like water towards the fish in the world.) 

Some people think that with the advent of the theory of 
Relativity, the asther has been thrown out of science. They 
should carefully note what the great exponent of Relativity, 
Prof. Eddington, has to say on this point: “This does not mean 
that the rether is abolished. We need an ajther.” (See foot-note 
No. 57). Thus it is proved that Science and Jain physics agree 
absolutely in so far as they call Dharma (Aether) non-material, 
non-atomic, non-discrete, continuous, co-extensive with space, 
indivisible and as a necessary medium for motion and one which 
does not itself move. 


ADHARMA 

Let us now take up the next entity in the Sutra, viz., 
Adharma. 

fefsT l” 

(srsjwT: 

(Adharma is the auxiliary cause of rest to soul and matter.) 


61. This is further supported by the papers published in the Physical 
Review (American), February 15, 1935. {See Discussion on Aether-drag by 
CartmeL). 

62. Niyama Sara, 2'30. 
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arE^TTf- 

l”®’ 

(The principle which guarantees the permanance of world 
structure is called the Adharma.) 

From Dravya Samgraha, we have: — 

STtjT^FT 3TEFTft I 

ejrt q%Ff 'tN' ^ ii«^ 

(Adharma Dravya assists the staying of soni and matter 
which are stationary just as the shade of a tree helps the staying 
of the travellers. But Adharma does not stay those which are 
moving,) 

(Adharma is the cause of rest of various substances just as 
the shade of a tree is the cause of staying of persons heated by 
solar rays or as the earth is the cause of staying of creatures 
like horses, etc.) 

"ffszTTWT 25WT^T»T«nf: I 

wt^sr^s^Tn^^rF^^rjffsErTffsfT ii”*® 

(Adharma is the cause of rest of matter and other substances. 
Adharma, like Dharma, pervades all universe (Lokaka^a)®’ and 
has other characteristics similar to Dharma.) 

63. Sarvarfha Siddhi on Tattvtoha Sutra 5*17. 

64. Dravya Samgraha, 1 8 

65. Dharma Sarmabhyudaya,2\’Z^, 

66. Candraprabha-Caritam, 18.71. 

67. The Jain thinkers have divided the universe into two parts, LokakSsa 
and Alokaka^a. In the former the substances Dharma and Adharma per- 
meate and hence in this region bodies move and come to rest; in the latter 
these media of motion and rest are absent; it is all pure infinite space 
beyond Lokakai§a. 

The beautiful scientific exposition of these two regions is given later in 
this book. 

This idea is expressed in the following Gatha from Triloka Sara; 

(Sanskrit rendering of 5th gatha) 
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'TrwfjrfTFr ii”®* 

i.e. Adharma, like Dharma, is without form, inactive and 
eternal; (it is the auxiliary cause of rest to soul and matter) as 
is the shade of a tree the auxiliary cause of rest for the 
travellers. 

From Pahcastikdya we have: — 

5 11®* 

(The nature of Adharma Dravya is fundamentally the same 
as that of Dharma. But as the earth is the resting place of 
objects, so is the presence of Adharma Dravya an indispensable 
condition for the rest of things in motion, whether they are 
animate or inanimate.) 

Also from Swetambara Sutra Vyakhya Prajnapti we read: 

“arsrWTf^q^Ttir trf ? ifttTm ! 

3rsF»Trc«FfiTil[ ’if 5rirFT^’iT5ilf’iT’Rr’’T^ IT TTIT^’JTR- 

qrwrr % f«T^T ^ sr^Ffrf^qqn^ 

T^TTfr^ 1 W arsFTrfrWrq 1”’“ 

This expresses the same conception of Adharma as in the 
Digambara versions. 

To summarise, Adharma Dravya is a non-living, formless, 
inactive, continuous medium without which equilibrium in the 
universe would have been impossible. In the absence of which 
the souls and the atoms would have become scattered in infinite 
space, that is called Adharma by Jainacharyas. It is the bind- 
ing force which is responsible for a stable universe; without it 
there would be chaos and no cosmos. 

In the words of Prof. A Chakravarti : — 

'The Jain thinker pertinently asks the question why the 
atoms should be kept together constituting the world of Maha 
Skandha ? Why should they not get dissipated throughout 
Anantakasa or infinite space ? Then there would be no world. 
The very fact that the structure of the world is permanent, that 


68. Vardhamdna-Puratia, 16:30. 

69. Pancastikaya, 93. 

70. Vyakhya Prajftapti, 13 ’4*57. 
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the world is a cosmos and not a chaos implies the existence of 
another principle which guarantees the permanency of world’s 
structure and world form. This principle has the function of 
binding the flying atoms to the world’s centre. Its function is 
then distinctly inhibitive to arrest the flying atoms. This physi- 
cal principle is called Adharma or rest... 

“Both Dharma and Adharma pervade through space up to 
world limit. They arc absolutely non-physical in nature and 
non-atomic and non-discrete in structure. The qualities of 
Pudgala are not found therein. Nor have they the structure of 
space which is constituted by space points. These two physical 
principles are perfectly simple. Therefore they may be spoken 
of as one or as many. They are spacial and yet are non-spacial. 
They are Amurta and Arupa. They are neither light nor heavy. 
They are not objects of sense perception. Their existence is 
inferred only through their function. Such are the characteris- 
tics of these two principles which are distinctly peculiar to 
Jaina Physics.’’’^ 

It is a fact worthy of notice that although all Indian philoso- 
phies have devoted very great pains to the theories of world 
evolution, none of them but the Jains could think of these vital 
principles of motion and rest without which a stable world 
structure is not possible. 

Let us now try to investigate the modern scientific equiva- 
lent of the principle of Adharma as we have proved in the fore- 
going pages the luminiferous aether to be the equivalent of 
Dharma Dravya. Apparently the cementing force in the world 
is what science calls ‘GRAVITATION’. 

Although the law of gravitation has been styled the most 
extensive generalisation to which the human intellect has ever 
attained, Isaac Newton, the discoverer of the law, did not quite 
understand it. In his ‘Letters to Bentley’ Newton wrote; 

“You sometimes speak of gravity as essential and inherent 
to matter. Pray do not ascribe that notion to me; for the cause 
of gravity is what I do not pretend to know, and therefore 
would take more time to consider it 

“Gravity must be caused by some agent acting constantly 
according to certain laws; but this agent be material or non- 


71. Philosophical Introduction to Pahcaslikayasara, p. XXVI-XXVII. 
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material I have left to the consideration of my readers”. 

It is worthy of note that Newton himself hit at the truth 
when he suspected that the real cause of gravitation may be a 
non-material agency. In the foregoing pages we have pointed 
out clearly that Jain metaphysics regards the medium of rest 
(the gravitation) as non-material. We shall presently see that 
the Einsteinian view of gravitation regards the cause of gravita- 
tion as passive and non-material 

The Newtonian view of gravitation can be gathered from the 
following considerations : All bodies with which we are acquaint- 
ed, when raised into the air and quietly abandoned, descend to 
the earth’s surface. They are urged thereto by a force or effort, 
which, ‘‘although it is beyond our power to trace”'^^ we call 
gravity. According to the law of gravitation’’'^ every particle of 
matter pulls every other particle directly as the product of their 
masses and inversely as the square of the distance between them, 
i.e., the heavier the bodies are, the greater is the mutual force 
of attraction between them and greater the separation, the 
smaller is tlie force of attraction; if the distance between them 
is doubled, the force of attraction would become one-fourth; if 
the distance is trebled, the force would become one-ninth and 
so on. 

It was the genius of Newton to extend the law of gravitation 
from the earth to the heavenly bodies. He came early to sus- 
pect that the force which keeps the moon in her orbit is none 
other than the power of attraction of the earth. After years of 
waiting, trying and experimenting he proved mathematically the 
truth of his conviction. Leopold Infeld says’^ : 


72. Outline of Astronomy by Sir John. F. W. Herschel, Bart. K. H. on 
page 265. 

73. Although the law of gravitation is associated with the name of Sir 
Isaac Newton (1642-1727), the Prince of Philosophers, it was already known 
to the great Indian Astronomers, Bhaskara:arya (Author of Siirya 

some 600 years before Newton. BhasVara enunciated the law 
exactly in the same mathematical form as did Newton. 

iVo/e:— The gravitational attraction between bodies changes into a 
repulsion when the distance between bodies is extremely small or extremely 
larger 

74. Vide The World in Modern Science, p. 65. 
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“Newton was the first to appreciate that the fall of bodies, 
the motion of the moon round the earth, the motion of planets 
relatively to the sun, are all governed by a single general law of 
gravitation 

“All bodies mutually attract each other. Take a single case 
that of two homogeneous spheres. The law of gravitation tells 
us the direction of the attraction between these spheres and 
what physical factors determine its force. The direction is that 
of the straight line which joins the centres of the spheres; the 
force of the attraction depends only on the masses of the spheres 
and on the distance which separates their centres. Let us dou- 
ble the mass of one sphere and treble that of the other. The 
force of attraction will be increased 2 x 3, — that is, six times. 
Put more briefly and generally : 

The force of attraction of two bodies varies directly as the 
product of their masses. Next assume that the masses of the 
spheres remain the same but that the distance is trebled. The 
force of attraction is now reduced by 3x3 times,... i.e., nine 
times. In other words, the force varies inversely as the square 
of the distance. 

But how is it that this force does not menifest itself in 
connection with objects which surround us ? Why do not 
chairs, tables, houses tend to move towards each other ? The 
answer is simple : The forces of attraction are extremely small; 
in the case of objects around us they are insufficient to over- 
come the forces of resistance to motion... that is to say, the for- 
ces of friction. ..which are always brought into play. If the 
attracting bodies are very massive, the forces of attraction 
become appreciable. It is due to them that the earth attracts 
the bodies in its vicinity and the planets move around the sun 
and the moon moves around the earth. 

Yet another question suggests itself in this connection. If 
bodies attract each other along the straight lines which join 
them, how is that the earth does not fall upon the sun and the 
moon upon the earth ? The principles of Newtonian dynamics 
supply the answer to this question. The direction of motion is 
not that of the direction of the force. When a stone drops free- 
ly from a height, it falls vertically towards the earth’s centre. 
A projectile discharged from a heavy gun, however, describes a 
parabola, although, here too, the force of gravitation acting 
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upon it is towards the earth’s centre. If we could impart to the 
projectiles a sufficiejitly great yelority^ we could make them move 
round the earth as does the moon.'' 

Newton extended the concept of gravitation to molecules 
and atoms also. The propensity of two bodies to react chemi- 
cally was attributed to the attraction of the particles of one for 
the particles of the other. Later on the term attraction was 
changed to affinity. The Greek philosopher Democritus^® held 
the view “that the atoms are attracted to one another on account 
of their whirling motions’’. 

These considerations lead us to the conclusion that gravita- 
tion is the cause of the stability of the macroscopic as well as 
microscopic systems of the universe. But the gravitation, there 
would be all chaos, there would be no world. The atoms’^® would 
be scattered throughout space; the galaxies would disperse; the 
members of the solar system would be torn off one from the 
other. Hence the necessity of the important postulate of 
Adharma Dravya, the gravitation. 

It should be borne in mind that Newton regarded the force 
of gravity as an active force, although acting like an invisible 
agency. The modification of the concept of gravitation intro- 
duced by the author of Relativity, Prof. Albert Einstein, ren- 
ders gravitation quite inactive and thus brings it on the same 
level as the Adharma Dravya of the Jain philosophers. 

The view of Einstein can be approached in the following 
manner : Suppose this room is a lift^*^; the support breaks and 
down we go with ever-increasing velocity, falling freely like a 
stone. Suppose I am inside the lift and I perform the experi- 


75. A Comprehensive Treatise on Inorganic and Theoretical Chemistry 
by J. W. Mellor; p. 785. 

76. We have pointed out that the earth moves round the sun because of 
gravitational attraction. In the case of atoms, however, gravitational 
attraction plays no real part. The masses cf electrons and protons are too 
small for that. On the other hand, here there is an incomparably greater 
electric force, i.e,, the force of attraction between the positive electric 
charge of the proton and negative electric charge of the electron, {see Foot- 
note on p. VI of Prologue.) However the law which governs this attraction 
is exactly similar in form to the law of gravitation, so that it is merely a 
change of name. It is again a force of attraction which keeps an electron 
moving round the proton. 

77. Lifts, electric or hydraulic, are fitted in Various buildings, railway 
platforms, etc., for going from one storey to the other. 
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ment of dropping an apple held in my hand. Remember that 
the lift and all things contained in it are falling freely all the 
while. To my surprise I shall see that the apple cannot fall 
any more than it is already doing owing to the free fall of the 
lift. The apple remains poised in my hand. The force which 
causes apples to fully i,e. gravitation as an active agent, disappears, 
so far as the man in the lift is concerned. 

How ignorant science is of the ultimate nature of gravitation 
is prettily set forth in a story told by Einstein, as a preliminary 
to a popular exposition. “Suppose”, he says, ^‘that a man 
were put into a perfectly dark cage that was poised, motionless, 
far out into inter-stellar space. The man w^ould not weigh 
anything, he could move from one side of the cage to the other, 
or from top to bottom, by the slightest push; he could float in 
the middle of the cage without touching it. Suppose that, un- 
known to him, a cable were attached to the top of the cage and 
some strong motive force applied to the cable; suppose that 
this force drew the cage swiftly in the direction of a line from 
the bottom to the top of the cage; and suppose that the force 
were so steady and noiseless that it was not suspected by the 
man in the cage. What would he imagine was happening ? 
He would suddenly discover that he was being drawn against 
the bottom of the cage; only by a strong effort with his legs 
could he jump away from the bottom for a moment, and then 
he would instantly feel strongly ‘attracted’ back to the bottom. 
Actually, as we can see from outside, the bottom is being drawn 
towards him; but he, accustomed to his notion of gravitation 
would never suspect this. He would feel ‘attracted by the 
bottom% And the most ingenious physicist, supplied with all 
the most sensitive apparatus, even if he guessed at two reasons 
for the sensation, could never determine which was the real 
one.” 

In the words of Henshaw Ward “Gravitation is an absolute 
mystery. We cannot guess at any explanation of its nature. 
If we call it a ‘a force of attraction’'^® we are not saying any- 
thing ; we cannot conceive how a force can act at a distance 

78. Newton introduced the idea of ‘gravitation as a force of attraction’ 
because the state of rest or of uniform motion, which he postulated {see 
Foot-note No. 50), cannot be observed in the space in which we live. In 
the Lokaka^a there is no space devoid of forces, 
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without any medium through which to act or how the force 
can act instantaneously or what could propagate it.” 

But then what is the Einsteinian explanation of falling 
bodies. According to Einstein the totality of space is so ‘cur- 
ved’ that ray of light, after travelling in a direct line for a long 
enough time, would come back to its starting point, The 
curving of space in any region depends upon the concentration 
of matter there ; the greater the mass of matter the greater is 
the curvature or warping. If anyone could become familiar 
with the abstruse formulae and calculations of Prof. Eddington 
it would be natural to suppose that space and time must be 
warped under the influence of so much gravitational force 
assembled in one place. How could it be otherwise ? How 
could space and time be expected to stand the strain of such an 
intolerable deal of matter heaped around one centre ? In the 
words of H. Ward again “To be surprised at the curving of 
space is to be like a child who is grieved when a house of cards 
crumbles under the weight of a big doll. Certainly space and 
time must be distorted by gravitation,” Why does an apple 
fall to the earth ? The answer is : the presence of the apple 
distorts the space in its neighbourhood and the apple then slips 
along the line of the greatest slope, not that it is pulled by the 
gravitational attraction of the earth. 

Nikhil Ranjan Sen, D.Sc. (Cal.), Ph.D. (Berlin), Professor 
of Applied Mathematics, Calcutta University, in his article on 
Relativity’® writes as follows : 

“Though the general theory of Relativity gives a conception 
of the Universe totally different from the one on which the 
classical mechanics of Newton and Galileo is based, the new 
theory succeeds in describing all physical phenomena in con- 
formity with our experience quite as good as the classical theory. 
With Newton’s mechanics gravitation is simply a question of 
attraction at a distance according to a definite law. How this 
mechanism of action at a distance operates, the theory is silent 
about the point^®. Einstein’s theory discards the idea of action 

79. Published in the Proceedings of the Physics Seminar, Allahabad Uni- 
versity, July, 1925. 

80. If we accept the Jain view, the point becomes quite clear. It is the 
all-pervading invisible medium of rest Adharma through which gravitation 
makes itself felt. 
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at a distance and shifts the entire consideration to a totally 
different ground. The cause of interaction between bodies, 
according to the new theory, is to be sought in the peculiar 
nature of the space which surrounds the bodies. The presence 
of matter gives an appreciable curvature to the surrounding space 
and the matter falls down, as it were along the slope of this 

curvature according to some definite law In Einstein’s 

mechanics, the law remains essentially the same though it is 
formulated in a more rigorous form out of necessity.” 

Although the scientists have not come to postulate in clear 
terms the existence of a separate medium of rest,^^ like aether 
the medium of motion, they are constantly feeling the necessity 
of it. They do require a medium for the propagation or gravi- 
tation. Hence wrote Henshaw Ward : “We cannot conceive 
how a force can act at a distance without any medium through 
which to act or how the force can act instantaneously or what 

81. The nearest approach to the idea of the medium of rest is the field 
concept which has been developed by Einstein and others in the name of 
the Unified Field Theory of gravitation and electromagnetism. The field 
did not exist for the physicist of early years of the 1 9th century. For him 
only matter and its changes were real But the field concept has grown 
steadily and matter is being overshadowed by the field. Modern science 
recognizes two realities: Matter and field. In the words of Einstein and 
Infeld ‘'the electromagnetic field is, for the modern physicist, as real k’s the 
chair on which he sits.’* To quote the same authors further: '"A new con- 
cept appears in physics, the most important invention since Newton’s time: 
the field. It needed great scientific imagination to realize that it is not the 
charges nor the particles but the field in the space between the charges and 
the particles which is essential for the description of physical phenomena.” 
This 'field’ is in fact the medium through which the binding forces of gravi- 
tation and electromagnetism operate and keep the microscopic as well as 
macroscopic world together. 

Every peice of matter is a conglomeration of atoms and every atom is 
a compound of protons and electrons. ,Since the masses of electrons and 
protons are extremely small the gravitational attraction between them is 
negligible. It is the forces of electromagnetism which keep the two together 
and keep the electrons revolving round the nucleus. So in the case of 
microscopic bodies like the atoms the forces Of electromagnetism are opera- 
tive whereas in the case of heavenly bodies it is the force of gravitation 
which predominates and maintains the cosmic unity. 

After a hard labour extending over 22 years Einstein came to the con- 
clusion that the forces of gravitation and electromagnetism can be represen- 
ted by the same set of equations. . In other words they are fundamentally 
the same. 
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could propogate it” Or in the words of Dr. N. R. Sen “How 
this mechanism of action at a distance operates, the theory 
(Newton’s theory of gravitation) is silent about the point.” 

It is the greatest triumph of the Jain theory of Adharma 
Dravya that science had to postulate the existence of an invisi- 
ble force of gravitation to account for the stability of the 
Universe, and that Einstein’s modification of the law of gravita- 
tion had entirely divested the latter of its active character. 
Gravitation is now regarded as an auxiliary cause and not an 
active puller, so that its character is now brought in exact 
conformity with the Jain view: 

(The principle which guarantees the permanence of world 
structure is called Adharma). 

And further 

'TfsRrrfTpTFr iT'*'* 

i. e. Adharma, like . Dharma, is without form, inactive and 
eternal, (it is the auxiliary cause of rest to soul and matter) as 
is the shade of a tree the auxiliary cause of rest for the 
travellers. 


AkASA 

We now take up the next Dravya akasa According to 
Acarya Umaswami. 

11 ** 

(The function of space is to give place to all other substan- 
ces ; or interpenetrability is the characteristic of AkS^a.) Or 

(That which accommodates souls, matter, time and media 


82. Sarvartha Siddhi on Sutra 5.17 

83, Vardhamma Puraijia, 16.30 

84. Tattvartha Sutra, 5.18 

85, Sarvartha Siddhi, on 5.18 
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of motion and rest is called the Space.^®) 

The author of Dravya Samgraha, Nemicandra Siddhanta- 
cakravarti, describes Akasa as follows : — 

%D5 ^trfTTTT^ 11**" 

(According to Jainism, that which allows space to Jiva, etc., 
is to be known as Akasa. The Akasa is of two kinds : Lokakasa 
and Alokakasa.) 

The learned author of Tattvarthavartika says : 

3R^TW?TJTR STT I (sTST^TT 
^RRFFT^fTr% f?rTTf?rgr; I ) ®s 

The same author Shri Akalahkadeva has illustrated the 
accommodating power of space by saying that Akasa allows 

86. According to the Hindu theory of Creation, Akasa is the primeval 
substance from which the other elements arose and therefore, as Dr. Thibaut 
has pointed out, Akasa must niean some form of subtle matter and not the 
mathematician’s space. For this reason Dr. Thibaut has invariably used 
the word ‘Aether’ to denote Akasa and according to him this is the only 
consistent translation. But the Jain thinkers do not believe in the theory 
of creation and consequently they acknowledged space to be an objective 
reality — not aether. In the words of Prof. A, Chakravarty (quoted from 
the Philosophical Introduction to Pahcastikaya Sara) “curiously the non- 
Jain Indian systems of thought do not pay any prominent attention to the 
problem of space. In fact the more influential Indian system of philosophy, 
the Vedanta uses the term Akasa indifferently to denote space and aether. 
It is the latter meaning which is more prominent. It is to the credit of 
ancient Jain thinkers that they took a bold attempt to attack the problem 
and that with very great success. This fact is perhaps due to their great 
interest in mathematics. An adequate solution of the problem of space and 
time is intimately connected with Mathematical Philosophy. It is modern 
mathematics that has successfully reclaimed once again space and time from 
the destructive dialectic of the idealistic metaphysics. Space is indispen- 
sable to Science and Realistic Metaphysics. The wonders of modern science 
are all associated with the reality of space and what is contained therein. 
Hence to the ‘Indian Realism’ space cannot but be real,” 

87. Dravya Samgr aha, 19, 

88. Tattv^rtha RajavMika on Tattvartha Siitra. 5.1 (21-22) 
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other substances to penetrate itself just as water allows a swan 
ij^ig analogy should not be interpreted 
too strictly. In fact a swan displaces a certain volume of water 
while Akasa being a subtle substance, the idea of displacement 
does not occur there. 

We give below a few more quotations to show that the idea 
of space in Jainism refers to the mathematician’s real space and 
not to any such thing as the lether : — 

5?>T5rmf i 

ti”®" 

^cTtPt ll” 

C\ 

fgtTT I 

3T^^T55T5r5f: ?r#3:53TT^TT 11 

Exactly the same idea is expressed in the Svetambara Sutra : 

(To accommodate objects is the characteristic of space.) 

The nature and the characteristics of space are very fully 
described in Fahcastikdya Sara of Swami Shri Kundkundacarya. 
We reproduce below the Prakrta Gathas with translation and 
part of the commentary by Professor A, Chakravarti 

If ^ I 

5f ^"ttr STTirm ll®‘ 

What contains or accommodates completely all Jivas and 
Pudgalas and the remaining Dravyas is the world space or 
Lokakasa, 

sTtirDuiTTotif ii*>= 

89. Rajavdrtika on Tattvdrtha Sutra 5.18. 

90. Tativdrtha^Sdra, 3.38. 

91 . Vardhamdn a Furdna, 16.31. 

92. Vydkhyd-Frajnapti, 13.4.481. 

93. Pancdstikdya-Sdra (with Eng. Trans. & Eng. Commentary, edited 
by Prof: A. Chakravarti, S.BJ. Vol. HI), p. 99-104. 

94. Paficastikaya, gatha 97. 

95. Ibid, gatha 98. 
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Life, matter, the principle of motion and that of rest and also 
time, these are not distinct from the world. But that which is 
the same as the world and also distinct from it, is AkaSa or space 
which is finite. 


Commentary 

The constituent elements of the world are the infinite number 
of Jivas, and the infinite physical objects, the principles of 
motion and rest and space and time. Of these space contains 
the other five. The space which is co-extensive with these objects 
is called Lokaka§a. But this is only a part of real space. Be- 
yond the Loka there is Alokakasa or Anantakak. This Ananta- 
kasa is pure space. There are no objects animate or inanimate 
in this Infinite Beyond. Not a tiny molecule of matter nor a 
stray Jiva would step beyond the limits of Loka. The system 
of objects is held together by the principles of Dharma and 
Adharma. And these principles are confined to LokakaSa. 

Thus we have to note that mathematically pure space is 
recognised to be possible by Jain thinkers. 

Akasa thus accommodates the other Dravyas. Why should 
it not be taken also as the condition of motion and rest? The 
author shows why it cannot be such a condition. 

(If space, in addition to accommodating other things condi- 
tions their motion and rest, then why do these Siddhas whose 
tendency is to go ■ upwards come to stay at the summit of the 
world?) 


Commentary 

The author evidently explains why it is necessary to postulate 
the existence of Dharma and Adharma. Cannot Aka^a be credi- 
ted with the function of motion and rest in addition to its own 
function of accommodating things? According to the author 
such a hypothesis would be impossible. It would be conflicting 
with other facts, for if it is also the condition of motion and rest, 
then wherever there is Akasa there should be free chance for 


96. Ibid, gatha 99. 
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motion and rest. But neither a single Jiva nor a single atom 
of matter could step beyond the limit of Lokakasa though there 
is Aka^a beyond. Therefore the author concludes that space is 
not the condition of either motion or rest. These require in- 
dependent principles as their condition. Akasa cannot be a 
substitute for Dharma and Adharma. The Jain System evidently 
considers the world incomplete and unreal without the statical 
and dynamical principles. 

In Gatha No. 100, the author has emphasised the same 
point again. “Since there is a definite Loka,” he says, “and 
since there is space beyond, there must be something besides 
space which maintains the integrity of the system of things and 
persons. For space itself cannot have that function of maintain- 
ing the unit of the world.” 

In a Gatha of Pancastikaya we have: — 

SMtTTfT'rfV II®’ 

(If space be the condition of motion and rest, of life and 
matter, then there would happen the disappearance of Aloka or 
the beyond and the destruction and dissipation of Loka or the 
world.) 

Commentary 

As a matter of fact, the world is an integral system of things, 
living and non-living, existing in space. That there is some 
force or power which holds the constituent elements of the 
world together is a necessary pre-supposition even of modern 
science. It is really wonderful that Jain thinkers several centuries 
ago felt the same intellectual necessity of supposing a physical 
force which maintains the cosmic unity. The re^ason given for 
that hypothesis is still more interesting. If there is no such 
power and if things living and non-living were left in space by 
themselves without a further principle to hold them together, 
there would be only chaos, no systematic world. This argument 
must be considered very important for it gives us an insight in- 
to the scientific ideas of the ancients. The positive science of 


97. Ibid, gatha 101. 
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ancient Indians must have been fairly advanced in order to promul- 
gate such physical theories as are contemplated by the author. 

In next Gatha, the same fact has again been asserted: 

(Dliarma and Adharma, i.e., Aether and gravitation are the 
eondition of motion and rest respectively and not Akasa or 
space.) 

In next Gatha the author states that Lokakasa or world- 
space, Dharma and Adharma, are all co-extensive and coinci- 
dent. Hence they may be considered as one conventionally as 
they are all incorporeal entities in the same locality. But they 
are in reality different from one another on account of their 
functional difference. 

g-BTH'TfTtTFIT 1 

(Dharma, Adharma and space are mutually interpenetrating 
and coincident. Hence they are one from the point of locality; 
they are of the same size and form and constitute an inseparable 
unit. But from the difference of function they also exhibit their 
diversity. 


COMMENTAUY 

This Gatha is interesting for this reason that Dharma and 
Adharma being constitutive elements of the world are said to 
be confined to Lokakasa. Their influence is not felt beyond the 
boundary of the world, for their influence is fundamentally 
related to things material and spiritual. These two mysterious 
physical principles are all-pervading and co-extensive with the 
world space. Their existence cannot be inferred from their 
difference of locality. There is no such difference. But yet 
they have fundamentally different functions and on account of 
these differences they are really diverse. In short they are in one 
Predesa (unit of space) but different as Vastus, i.e., they have a 
unity of locality with diversity of function and nature. 

This functional difference is emphasised by the author only 


98. Ibid, gatha 102, 

99. Ibid, gatha 103. 
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because they three Dravyas are Amurta. There is no other way 
of differentiating them unlike physical objects which can be dis- 
tinguished by sense qualities and unlike Jivas which can be 
differentiated by conscious qualities. Dharma and Adharma 
have to be determined only by their function in the economy of 
the physical world. 

{Quotation ends here,) 

Now compare the purport of these beautiful gathas with the 
, » proclamations of modern science. Just as the Jaina thinkers have 

divided space into LokakaSa, i.e., a finite universe and an 
infinite void beyond, so is the verdict of the modern mathemati- 
cian. 

^‘Strangely enough the mathematicians reckon that the total 
amount of matter which exists is limited, and that the total 
extent of the universe is finite. They do not conceive that there 
is a limit beyond which no space exists but that the totality of 
space is so ‘curved’ that a ray of light, after travelling in a 
direct line for a long enough time, would come back to its 
starting-point. They have even made a preliminary estimate of 
the time a ray of light would require for the round trip in the 
totality of curvature — not less than ten trillion, i.e., 1000000000- 
0000000000 years. And such a space is very cosy quarters 
compared with infinity. A mathematician feels positively cramped 
in it.”^®® 

Again the same author writes: — 

“Think of the most remote and abstract of all the theorems 
of Relativity — that the universe is finite. This is quite inconceiva- 
ble; no astronomer can secure any mental picture of a jumping- 
off boundary beyond which there is no space... When a computa- 
tion implies that space is ‘finite’ the mathematician cannot un- 
make his brain and visualize finite space. He docs not even try 
to do so. But he presumes that the equation has some concrete 
meaning and that the meaning may in time take form and be 
revealed as a serviceable fact- dim, but actual on the border of 
the unknown, 

Mr. Ward may, please, note that it is not in the least necess- 
. ary ‘to unmake the brain and visualize finite space’ if we slightly 
modify our present theory and accept the Jaina idea of a finite 


100. Exploring the Universe by H* Ward. p. 16. 

101. Ibid., p. 266. 



40 


Cosmology : Old and New 


universe and an infinite empty space beyond, in which exists 
nothing, no soul, no matter and no media necessary for motion 
and rest. How very reasonable and easily conceivable it is to 
suppose that beyond the boundary of the finite universe the 
medium of motion (Dharma Dravya of Jaina philosophy) is absent 
and thus a ray of light or any other form of energy or even a 
single particle of matter cannot go beyond Lokakasa i.e. beyond 
the boundary of the finite universe. Thus the stability of the 
universe is established without postulating the idea of ‘curving 
of space’, the latter being a difficult pill to swallow. 

Einstein, however, has taken up a more correct view 
and accordingly the great relativist Professor Eddington 
writes: — 

“I suppose that every one has at sometime plagued his 
imagination with the question. Is there an end to space ? If 
space comes to an end, what is beyond the end ? On the other 
hand, the idea that there is no end, but space beyond space for 
ever, is inconceivable. And so the imagination is tossed to and 
fro in a dilemma. Prior to the relativity theory the orthodox 
view was that space is finite. No one can conceive infinite 
space; we had to be content to admit in the physical world an 
inconceivable conception-disquieting but not necessarily illogi- 
cal. Einstein’s theory now offers a way of out of the dilemma. 
Is space infinite or does it come to an end ? Neither. Space 
is finite but it has no end;^^ “finite but unbounded” is the usual 
phrase.”“® 

The same view was expressed by Professor A. C. Banerji, 
M.A. (Cantab.), M.Sc. F.R.A.S., I.E.S., (Professor of Mathe- 
matics, Allahabad University) in a lecture on ‘The Expanding 
Universe'^'^^ Says he : 

“According to Einstein’s original theory of Relativity, dimen- 
sions of space are determined by the amount of matter it con- 
tains. Space, if there be matter inside, bends round until it 
closes up. The more matter there is, the smaller space there 
must be and ‘space could only be of literally infinite extent if 


102. This is very approximate to the Jaiaa view of Lokakasa and 
Alokakasa. 

103. The Nature of the Physical World, p. 80. 

104-. This lecture was delivered at the Science Congress, Bombay, 1933. 
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it contained no matter at all.’^®3 So matter is responsible for 
the curvature of space dimensions. So in Einstein’s space con- 
taining matter, if one goes right on in one direction one does 
not get to infinity but gets back to his starting-point again. 
‘Closed space differs from an open infinite in the same way that 
the surface of a sphere differs from the infinite plane’. We say 
that the surface of a sphere Is (1) a curved surface and (2) a 
closed surface enclosing a three-dimensional volume. Similarly 
we can say that our three-dimensional space is (1) a curved 
space and (2) a closed space, enclosing a four-dimensionah®* 
continuum. In Einsein’s world the time dimension is mcurved 
and so may extend to infinity. It is what is called Einstein’s 
cylindrical world.” 

The last words which we have italicised are worthy of not- 
ice. In plain simple words they mean that the universe exte- 
nds in the direction of time from an infinite past to an infinite 
future. To be more explicit, there was never a beginning of the 
universe nor will it ever come to an end. This fact is the funda- 
mental substratum of Jaina philosophy. It regards the universe 
with its contents as eternal and uncreated; — 

(Souls, matter, the media of rest and motion and finally space, 
these are the entities which are eternal, uncreated and of 
immense magnitudes.) 

What greater confirmation we require for the truths enuncia- 
ted by the Jaina Acaryas ? The Cylinder Theory of the Universe 
is explained in more clear terms by Professor N. R. Sen, D.Sc. 
(the famous worker on the theory of relativity). He quotes the 
following view of Professor Einstein: — 


105. Mark the very interesting, at the same time, strange argument 
against the non-infinity of space. 

106. Einstein’s theory regards the universe as a four-dimensional space- 
time continuum, the three directions of space being combined with the 
fourth dimension of lime. A brick with its length, breadth and thickness 
must grow in the direction of time in order to be a brick, A brick existing 
for no time is absurd. 

107. Pahcastikaya, gatha 4, 
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“Einstein himself asserts that the universe consisting of large 
and small masses hanging apparently in infinite space is not in 
fact infinite. One suggestion from his theory is that the universe 
of four dimensions is finite in spatial directions and infinite in 
the direction of time. It is like a cylinder whose surface is 
bounded in some direction, viz., across the lines which generate 
the cylinder. This finite dimension corresponds to the three 
spacial dimensions of our world of perception. But the cylinder 
is also infinite in two other directions, .jo is also our universe 
which is infinite in the dimension of time running from the infinite 
past into the infinite future"^^^. 

There can be no clearer pronouncement than this about the 
finiteness of the Loka, i.e., universe and its eternity, thus estab- 
lishing the Jaina viewpoint beyond the shadow of a doubt. It 
should be noted, however, that while Jaina philosophy regards 
only a part of Loka as finite and an infinite space beyond, the 
Einsteinian view regards the whole Loka as finite with nothing 
beyond it. For, says Eddington “In any case the physicist does 
not conceive of space as void”^““. Let us hope that this little 
difference will disappear as science advances for, as again 
in the words of Eddington, as “it is inconceivable that there 
was once a moment with no moment preceding it,”^^® so it 
is inconceivable that there should be no space beyond a 
certain space. 


PUDGALA 

The last substance mentioned in the Siitra is Pudgala which 
falls within the category of non-living substances. On page 1 
we have translated this word as ‘matter and energy’ and it is 
exactly in this sense that the term has been used by the Jain 
writers. At this stage we shall discuss only one phase of 
Pudgala Dravya. The word Pudgala has the following deriva- 
tion : — 


108. Vide Dr. Sen’s article on ‘Relativity’ published in the Proceedings 
of the Physics Seminar, Allahabad University, July 1925. 

109. The Nature of The Physical World, p. 137. 

110. Ibid. 
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(Pud (5«r) means ‘to combine’ and gala means to disso- 
ciate.) 

Hence the root-meaning of the word Pudgala is: “that which 
undergoes modifications by combinations and dissociations.” 
This de fi nition of Pudgala is so full of significance and deep 
meaning that those who are conversant with the developments 
in modern atomic physics can fully admire and appreciate the 
use of the word ‘Pudgala’ to denote matter. We shall describe 
in brief how one form of matter is changed into another form 
by the combinations and dissociations of elementary constituents 
of matter, viz., electrons and neutrons. The nature of the 
electrons has already been explained in this book (on page 10). 
What neutrons are we shall explain in the following pages. 

“In the last century the childish musings of the alchemists^^® 
were regarded as things definitely of the past; science had no 
more use for them; it had triumphed — so it was thought — in 
establishing that elements were unchangeable and indivisible. 
In the present century, however, the problem which the alchemists 
set themselves has again been revised, though in quite a different 
form. It will presently be seen that this very miracle of alchemy 
has been performed in the Cavendish Laboratory under Lord 
Rutherford’s direction. In the phenomenon of radio-activity 
elements are seen transforming themselves of their own accord 
into others”^^®. 

As explained in Figure 3 on page 12, all atoms are anassem- 


111. (a) gx'inrw!TT!^4?f^inc5^>r5rr: i 

(Raja-Vartika on Tattvartha Sutra, 5 '1) 

(b) srq i 

'txrti'irar: ii 

(Harivam§a-Puraija, 7'36) 

(c) >r5r wfir i 

(:§abdakalpadruma Koia) 
(DhavalS) 

112. Alchemists were those ancient workers in chemistry who posed 
to have discovered the methods of converting copper or mercury into 
gold. 

113. Vide The World in Modern Science by Infeld. 
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blage of electrons, protons and neutrons in different numbers. 
Uranium, a metal element, is radio-active. Radio-activity has 
nothing to do with radio broadcasting. It is a technical term 
which expresses a peculiar property of certain metals. Uranium 
emits, day and night, unceasingly three kinds of rays which are 
denoted by Greek names, alpha, beta and gamma. Alpha rays 
are streams of particles which are the nucleii of Helium atoms. 
Beta rays are streams of electrons; and gamma rays are the 
rays of the nature of light. When an atom of uranium loses 
three alpha particles it is converted into an atom of radium.^^* 
The atom of radium is again radio-active, i.e., it emits day and 
night the same three kinds of rays. When one atom of 
radium loses five alpha particles it is converted into the metallic 
lead. 

This is a confirmation of one 
part of the definition of Piidgala. 

This shows the dissociative 
character of Pudgala Dravya, one 
form of matter changing into 
another form by the separation of 
electrons and protons. In the 
adjoining figure is given the full 
chain of radio-active changes in 
uranium. 

In confirmation of the above 
series of changes in uranium metal 
it may be mentioned that there 
exist, in the earth’s crust, rocks 
which are rich in uranium. Radio- 
active disintegration, i.e., the 
breaking up of atoms by the emis- 
sion of alpha and beta rays, is 
unceasingly proceeding in these 
rocks. Geological researches have 
shown that the end-product viz. lead metal is always found 



(The chain shows the formation 
of different substances by the 
separation (nHJTfiei) of alpha 
and beta particles from within 
the atoms. The circles of diffe- 
rent sizes show the relative 
weights of the different subs- 
tances formed.) 

Fig. 4 


1 14* Radium is the costliest metal on earth, the present price being 
about Rs. 3,00,000 per tola. It is being successfully used in the treatment 
of cancer of the heart and other deadly diseases of the skin. Recently it 
has been replaced by cobalt 60. 
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embedded in these rocks together with uranium in a fixed 
proportion. It is in fact with the help of the uranium-lead 
ratio that the age of these rocks is estimated, thus establishing 
beyond doubt that lead is formed by the gradual disintegration 
of uranium. 

We shall now give jpi account of the work which has been 
done in the Cavendisji Laboratory of England in order to pro- 
duce one kind of afom from another kind artificially. 

Figure 5 shows the nucleus (central core) of an atom of 
nitrogen gas apd at the right-hand top corner of the same is 
shown an alpha particle which has been used as a bullet in the 
experiment. 



Nucleus of Nitrogen atom before bombardment. 

The bigger circle represents the central core (nucleus) of the 
nitrogen atom. It consists of three alpha particles, one proton 
and one neutron. The three alpha particles are shown by three 
smaller circles within the big circle. The symbol (-1-) represents 
a proton and the black disc, a neutron. Each alpha particle 
again consists of two protons and two neutrons. 

Fig. 5 

The above figure shows that an alpha particle bullet from 
an outside source is just on the point of being short into th? 
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interior of the nucleus. What happens after the bombardment 
is shown in Figure 6 below. 



Nucleus of Oxygen atom formed by bombardment. 

Fig. 6 

In the words of Prof. Infeld “The catastrophe produced by 
a collision between the nucleus of the atom and the bombard- 
ing alpha particle expels a proton from the nucleus of the 
nitrogen atom. One asks, therefore, what further happens to 
the bullet which has caused the catastrophe ? What becomes 
of the alpha particle after the collision ? To this question, 
too, experiment gave its answer a few years ago. The bullet 
remains embedded in the nucleus at which it was projected.” 
There can be no better example of the combinational 
character of Pudgala Dravya, The comparison of Figures 5 
and 6 clearly shows how the foreign alpha particle has filled an 
empty place and produced an atom of oxygen from an atom of 
nitrogen. Thus the definition of Pudgala viz,, 

establishes itself fully. However we shall give two more 
illustrated examples before closing the subject. 

Fig. 7 next page) shows the bombardment of the nucleus 

of lithium atom with a proton bullet. The figure clearly shows 
that if a proton is added to the nucleus, another alpha particle 
will be completed, for there are one proton and two neutrons in 
the free state, and the addition of one more proton will make two 
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(a) BEFORE COLLISION 



Q PHOTON 

^ bullet 


(b) AFTER COLLISION 



Above : — Lithium Nucleus before collision. 

Below : — Lithium Nucleus after collision. 

Fig. 1 

protons and two neutrons ; that means an alpha particle. This 
is another example of i.e., filling a gap. At the same 

time the lower figure shows that the nucleus bursts and the two 
alpha particles, fly in opposite directions, i.e., It shows 

that in this case the processes of combination and dis- 

sociation (’T^rstfiar) proceed side by side resulting in the transfor- 
mation of a lithium atom into two alpha particles. 

The case of beryllium metal is interesting. As Fig. 8 {See 
next page) shows there are two alpha “particles and one neutron 
inside its nucleus. 

The lower circle of Fig. 8 shows how the bullet gets embed- 
ded in the nucleus and the neutron is shot out. This is again 
a case of combination and partial dissociation. The resulting 
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atom is an atom of carbon, i.e., beryllium is converted into 
carbon by the alpha particle bullet. 

(a) BEFORE COLLISION 



(b) AFTER COLLISION 



Above Beryllium nucleus before collision. 
Se/ow : — Beryllium nucleus after collision. 
Fig. 8 
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Experiments have been performed with many^^'^ more metals 
but these examples will suffice. It should be noted that in all 
these experiments alpha particles or proton bullets of very high 
energy were produced by technical methods and then shot into 
the atoms so that the bullets may penetrate the interior of the 
nucleus and produce the transformations recorded. 

This discussion leaves no doubt that the selection of the 
word Pudgala for matter is full of very deep meaning and must 
have been selected after a profound thinking. It is worthy of 
note that the use of this word is quite peculiar to Jainism ; it 
does not even exist in the lexicons edited by non-Jaina writers. 

A NOTE ON TUDGALA’ 

In the last few years an intensive hunt has been going on 
all over the world for the search of the 'Ultimate Particle’ of 
matter (the Pudgala) called the Quark by the scientist.^^® The 
hunters are some of the world’s leading physicists. The hunting 
grounds : almost anywhere from the high atmosphere to the 
bottom of the sea to the inside of the latest atom smasher. 

Despite this painstaking search, it has not been possible so 
far to track down the Quark. According to modern theoretical 
physicists, the quark is the simplest particle in the universe out 
of which every thing is made. The two most prominent workers 
in this field are Murray Gell Mann and Richard Feynman of 
California Institute of Technology and their collaborators. 
Gell Mami and Feynman both have won high honours. In 1965, 
Feynman shared the Nobel prize for his achievements. 

From the very start of civilization philosophers have wanted 
to find a simple idea that would unite every thing we experience 
in the world around us. So there has always been a search for 
the building block, like the cell or gene in biology. 

The burning questions before the theoretical physicists of 
today are : (1) what are things really made of ? (2) Have we at 


115. The discovery of artificial radio-activity made by Irene Curie and 
F. Joliot in 1934 has given us many more transformations such as conversion 
of aluminium into phosphorus, phosphorus into silicon, magnesium into 
silicon, silicon into aluminium, sodium into radio-sodium, radio-sodium in- 
to magnesium, sulphur into phosphorus, and many more all brought about 
by alpha particle, proton or neutron bombardments. 

116. American JReview, April, 1969, page 78, 
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last come down to the last foundation stone from which we can \ 

build any thing ; a table, a human being, or a universe ? OR 
(3) must we go on looking at smaller and smaller pieces, and 
going deeper and deeper into a bottomless pit ? 

To answer these questions very elaborate and expensive 
experiments were performed in America as a result of which 
the number of new particles emerging from nucleus has increas- 
ed fantastically. By 1962 their number had been counted up to 
about 100. Some of their names are neutrons, protons, pions, 
positive electrons, negative electrons, muons, neutrinos and their 
anti-particles such as anti-protons and so on. Millions of 
photographs were taken and even those particles were recorded 
who lived for as small a period as one ten-billionth of a second 
w arc^^f «ri^) and then died but the quark remained 
undiscovered.^^’ 

We congratulate the scientists on their hard perseverance 
and unceasing labour. 

j 

SUTRA 2. 

-^ozrTfur ]\R\\ 

DRAVYlm (2) 

According to Svetambaras, this Sutra has been combined 
with the following Sutra and we have : | 

I 

(dras’yani Jivasca). j 

which means that Dharma, Adharma, Aka^a, Pudgala and all | 

Jivas, these are the five Dravyas and not time. I 

According to Digambaras, the Sutra means : ? 

?pf-3rsnT-3rT^T¥-5?ir^T: sisirifw ii 

i.e., Dharma, Adharma, Aka^a, and Pudgala are the ' 

Dravyas. 

117. Experiments performed in high energy Physics at Standford 
Laboratory U.S.A. have proved that three quarks make up the proton 
and the neutron (S.R., Dec., 1971). 
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Then in Sutras 3 and 39 we have : 
ll^ll 

Jivdsca (3) 

1 1 '^ 5.11 

Kalasca (39) 

i.e., Jivas and Time are also Dravyas. 

Thus according to the Digambara version there are six 
Dravyas or Realities : Jiva, Pudgala, Dharma, Adharma, 
Akasa and Kala. 

Dravya has been defined as 

cTTf^r 

(That which undergoes modifications is a Dravya). 

To give one example of such modifications, consider an 
ingot of gold. Suppose we make an ornament out of it. The 
original mass of gold suffers a modification, the fundamental 
form is destroyed (Vyaya), a new form is produced (Utpada) 
but the substance gold persists (Dhrouvya) throughout the 
change. Hence the following Sutras— 

?rcr II 

II 

(Tattvartha Sutra 5,30 & 5.29) 

(i.e., every substance in the universe possesses the quality 
of permanency (dhrouvya) with generation (Utpada) and decay 
(Vyaya) as modifications of itself. It is technically called sat 
and sat defines a substance or a Dravya). 

In Tattvartha Rajavartika (5.29) we read 

sirtT?f I i” 

'O O \D 

(Utpada is the modification of a substance without leav- 
ing its own kind; Vyaya is the disappearance of a form and 
Dhrouvya consists of the persistence of the fundamental charac- 
teristics throughout various modifications.) 

Professor A. Chakra varti has summarised in a beautiful way 
the characteristics of a Dravya. “The term Dravya denotes 


118. Sarvartha Siddhi on Tattvartha Sutra 5.2. 

62-153 
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any existence which has the important characteristic of persis- 
tence through change. Jaina conception of reality excludes both 
a permanent and unchanging real of the Permenidion type and 
also the mere eternal flux of Haraclites. An unchanging per- 
manent and mere change without substratum are unreal and 
impossible abstractions. Jaina system admits only the dynamic 
reality or Dravya. Dravya, then, is that which has a permanent 
substantiality which manifests through change of appearing and 
disappearing. Utpada — origin, Vyaya — decay and Dhrouvya — 
permanency form the triple nature of the Real. To emphasize 
the underlying identity also would end Vedantic conception of 
this Real as Brahman. To emphasize the change alone would 
result in the K^ariika Vada of the Buddhist. The reality is a 
stream of discrete and momentary elements. The concept of 
Dravya reconciles both these aspects and combines them into 
an organic unity. It is an identity expressing through diffe- 
rence, a permanency continuing through change. It corresponds 
to the modern conception of organic development rather in its 
Hegelian aspect. It has duration; it is movement; it is the Elan 
Vital. The five Astikayas and Kala or time are the six Dravyas 
or real existence."*'® 

The Jaina view of Dravya expressed in the summary quoted 
above is based on the following gSthas of Pancastikaya Sara. 




iiao 


(These five Astikayas, though manifesting themselves in 
multifarious forms, maintain their permanency and together 
with time, they constitute the six Dravyas, since time also 
possesses the characteristic of persistence through change and 
is therefore a Dravya.) 

(The All-knowing Tirthankaras have said that whatever has 
substantiality, undergoes birth and death through persistence 


119. Philosophical Introduction, Pancastikaya Sara, edited by Prof. 

A. Chakravarti, p. XXIX. i* 

120. Pancastikaya-Sara, gatha 6. 

121. Ibid,, gatha 10. , r 
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and is the substratum of qualities and modifications is called 
the Dravya.) 

Three points have been stressed in this gatha. Dravya is 
‘Sat’, substantiality or existence: it has the quality of permanence 
through birth and death and lastly it is the basis in which attri- 
butes rest and modifications take place. It should be noted, 
however, that birth does not mean ‘coming into being out of 
nothing’; it means the production or development of a new 
form. Death does not mean the complete annihilation of the 
substance but simply the death of the previous form. This 
dialectical triad of birth, death and permanence ‘is not only 
recognized by the scientists like Darwin and Spencer but by the 
great French philosopher, Bergson, who raised it to an impor- 
tant philosophical principle’.^ 

Lastly the qualities or attributes in order to be real must 
have an objective basis and such a basis is a Dravya. 

Now we give below the evidence of present-day science on 
the subject of permanence of substances through birth and 
death. The sphere of ‘Science’ is the Pudgala Dravya (i.e., 
matter and energy) only since soul and other Amtirta Dravyas 
are not amenable to measurement and Science means ‘measure- 
ment’. Consequently laws have been investigated and formula- 
ted concerning matter and energy only. The principle of con- 
servation of matter and the principle of conservation of energy 
are the two fundamental laws of physics. 

“This theorem (the law of conservation or persistence of 
energy) is usually considered to be the flower of the mechanical 
world, — the highest and most general theorem of natural 
science, to which the thought of many centuries has led.”**® 

Referring to this doctrine Prof. A. N. Whitehead, D.Sc., 
F.R.S., writes “The doctrine of energy has to do with the notion 
of quantitative permanence underlying change.”*** 

Mark the coincidence of the words ‘permanence underlying 
change’, the words which we have oft used in the translation of the 
previous gathas. It means nothing but Utpada, Vyaya, Dhrouvya. 

Writing under the heading “Energy, like matter, is indestruc- 

122. Vide. Commentary by Prof. A. Chakravarti on PaflcastikSya 
.Sara, gatha, 10. 

123. Inorganic & Theoretical Chemistry, by J. W. Mellor, Vol. I, p. 269 . 

124. Science and The Modern World, p. 126. 



54 


Cosmology : Old and New 


tible” Dr. J. W. Mellor writes ‘‘Whenever it has been possible to 
make accurate measurements, it has been found that when any 
quantity of one form of energy is made to disappear^ an equiva- 
lent quantity of another form, or forms of energy appears,''^^^ 

L. A. Colding said : 

“Energy is imperishable and immortal and therefore, where- 
ver and whenever energy seems to vanish in performing certain 
mechanical or other work, it merely undergoes transforma- 
tion and re-appears in a new form but the total quantity of energy 
still abides, The italicized words again mean the Utpada, 
Vyaya, Dhrouvya in the Pud gala Dravya. 

In the brilliant writings of the French physicist Sadi Carnot 
(died 1832) the following words occur:—- 

“True enough, (energy) may change its form or produce 
sometimes one kind of motion and sometimes another, but it is 
never annihilated.” It means permanence through change. 

What has been said about energy is equally true about 
matter. A few years after Lord Mahavira, Democritus, the 
great Greek philosopher also taught — ex niliilo nihil fit, et in nihi- 
lum nihil potest reverti — nothing can ever become something, nor 
can something become nothing. 

In the nineteenth Century Her bet Spencer announced that 
^‘the annihilation of matter is unthinkable for the same reason 
that the creation of matter is unthinkable, the reason, namely, 
that nothing cannot be an object of thought.” 

The latest work of the great chemist Dr. J. W. Mellor con- 
tains the following statements : 

“In all changes of a corporeal nature, the total quantity of 
matter remains the same, being neither created nor destroyed 
(Anadinidhana). Superficial observation might lead to the belief 
that a growing tree, the evaporation of water, and the burning of 
a candle prove the creation and destruction of matter but a care- 
ful study of these and innumerable other phenomenas, has shown 
that the apparent destruction of matter is an illusion... The law 
of persistence of weight or the so-called law of indestructibility 
of matter means that... substance persists while matter changes 
its form.”^^’ 

125. Inorganic & Theoretical Chemistry, by J. W. Mellor, Vol. I, p. 691. 

126* Thesis on Energy, by L. A. Colding, Copenhagen, 1843. 

127. Inorganic <&: Theoretical Chemistry, Vol. T, p. 101-2. 
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Hence, UtpMa, Vyaya, Dhrouvya as characteristics of a 
substance is established on modern evidence. 

# 

SUTRA 3. 

1 131 1 

JlVlSCA (3) 

(Souls are also included in the category of substances.) 

As pointed out on pages 50-51 the Svetambaras and 
Digambaras both agree in regarding soul as a substance. One 
more evidence from a Svetambara Stitra is given below : 

TrarrTT ? 

^ STsft^^T JT l”''® 

The existence of soul can be proved on various grounds. 
The faculty of knowing and perceiving, the sensations of plea- 
sure and pain cannot inhere in nothing, nor can volition be the 
function of pure non-entity. All these must be regarded as 
states of something which exists and it is this ‘something’ which 
we call ‘soul substance’. Physical researches of eminent scien- 
tists, like Sir Oliver Lodge, have proved the existence of souls. 
It should be noted, however, that the investigations of Experi- 
mental Science say nothing, either this way or that way, about 
the existence of soul, the reason being that non-material subs- 
tances cannot be subjected to experiment and hence do not 
come within its province. 

In Exploring the Universe the following words occur : — 

“Science is now, and must increasingly become, a limited 
field of endeavour. Its materials are only those forces which 
can be measured and predicted with precision by all experiments 
alike. If there exists in man a free will, a conscience, a power 
of self-sacrifice, a social mind or a consciousness of kind, these 
forces are beyond the pale of science.,,, 'Tlit science of tomorrow, 
therefore, cannot include any such forces as we commonly 
conceive at present when we use the words, mind or soul or 
will or purpose.”^^® 


128. Anuyogadvtira SUtra, 441. 

129. Exploring The Universe by Henshaw Ward, p. 230. 
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To ask Science to give its verdict with regard to the exis- 
tence of soul is to ask an engineer to perform an operation on 
the injured part of your body. Don’t think that the engineer is 
silly if he refuses to attend to you. It is not his province. But 
even the scientists, as logical thinkers, have felt that over the 
body and the intellect there rules a heaven-sent soul and regard- 
ing it as some form of energy they have made attempts from 
time to time to investigate its nature. 

An account of a recent investigation carried out by a promi- 
nent South African doctor and an engineer in London was 
published under the caption ''Scientist Seeks the SouV* We 
reproduce below certain portions of that article 

“The doctor and the engineer both thought that the secret 
of life lay in some kind of energy, probably electrical... .Intri- 
cate apparatus was designed and built by the engineer and the 
experiments started. Animals were used at first. Their appa- 
ratus proved that every animal was born with a definite electric 
charge. They were able to record and tabulate this energy. 
They found that the more intelligent animals had a higher 
charge than the lower forms. At the moment of death the 
charge disappeared. In the animal experiments the records 
showed that the charge remained more or less the same through- 
out life except when the animal was breeding”. 

In the case of human beings they found the same laws 
holding and we read : “The babies were born with a definite 
charge. After death the charge vanished. An average human 
charge, they found, was 500 volts. As the subject grew older 
the charge increased not with age, but according to the type of 
character the subject was developing. The two men began to 
think that they were on the track not only of life but of the 
soul, so long sneered at by scientists. In coarse animal natures 
the charge remains low and in cases of mental disease and 
lunacy the charge dropped. They found that male babies had 
a higher charge at birth than female babies, but that the female 
could catch up and pass the’ male according to the various 
characteristics shown.” 

Now they are trying to find out where does the electrical 
charge go at death. They think that as energy it cannot dis- 

130. This article was published in ihe ‘Jayaji Pratap’ of Gwalior in the 
issue dated 17th June 1937. 
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appear but must go on existing in some form. It is, therefore, 
reported that '"the engineer is planning a new recording machine. 
This will not take the reading definitely from the body of the 
subject but from the atmosphere around it. It is based on a 
theory that there is an aura around every human being. 

With this new machine they hope that they will be able to 
take the reading of the atmosphere in a room or in a building 
such as a hospital. 

They hope that when death occurs the needle of the record- 
ing machine will not drop but will remain steady, proving that 
the charge is still there, in the aether filling the room. 

The theory they hold now is that when a patient dies the 
energy leaves the body, but hovers, for a time, in the atmos- 
phere surrounding the body/* 

The reading of the above account at once conveys the idea 
that this is not a step which will lead to the discovery of soul, 
since soul is a non-material, non-tangible body. But it is a 
brilliant confirmation of the Jaina view of Taijas-sarira or electri- 
cal body which is closely associated with the soul. Compare 
the above with the following account of the Taijas-^arira given 
in Jaina Sastras : — 

‘The Taijasa is composed of electric or magnetic matter 
and is a necessary link between the outer-most body and the 
Karmana Sanra (the latter being the compound arising from 
the union of spirit and matter). 

'The Taijasa Sarira is a coat of luminous matter thrown 
over the Karmana ^arira and forms an atmosphere or aura of 
light round it.”^®^ 

‘Taken together, the Taijasa and the Karmana Sariras form 
only one organism, and accompany the soul throughout its 
evolution as a migrating ego.”^^^ 

“Death signifies the departure of the soul with its two inner 
bodies, the Karmana and the Taijasa, from the body of gross 
matter.’ 

The comparison is striking and needs no comment. The 
scientists have after all discovered one physical counterpart of 

131. Key of Knowledge by C. R. Jain, p. 822. 

132. Ibid. p. 825. 

133. Ibid. 

134. Ibid, p, 834. 
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the soul and hence we are quite justified in regarding the soul 
as a separate non-material substance. 

Within the last few decades the scientists are convinced that 
it is possible to explain all processes of life in terms of the laws of 
physics and chemistry. According to them the two most essential 
requisites of life arc growth and reproduction. As a result of 
growth, the body exhibits locomotion and in higher animals, 
mental activity. All living beings contain two or three classes of 
chemical substances, whose special properties enable living sys- 
tems to exhibit the behaviour which we characterise as life. These 
substances belong to the category of high polymers whose 
molecules contain thousands of atoms and sometimes millions of 
them, arranged in repeated patterns. The protein which is one of 
the main constituents of all living matter belongs to this group. 
There are twenty protein units. They do specified jobs and pro- 
duce required results. For instance, a protein called the haemo- 
globin (the chief constituent of blood) contains some iron atoms 
and serves the purpose of absorbing the oxygen from the air we 
breathe in and taking it to the various places in the body where 
the oxygen is required for maintaining the living process. There 
are thousands of different proteins inside any living organism 
and there is some sort of guiding force which exists in the cells 
of its tissues, which makes these proteins as required for doiing 
their specialised duties. The guiding force is supplied by the two 
nucleic acids found inside the nucleius of the cells technically 
known as DNA and RNA. 

In unicellular organisms such as the amoeba. The single cell 
at appropriate time when it is big enough it automatically divides 
into two similar parts and each part is a complete amoeba. On the 
other hand, in higher animals which also start from a single cell 
the cells which divide do not go apart, but stick together to give 
shape and form to the living being. So, what appears as growth 
in this case is really produced by the reproduction of the cells. 
The DNA produces the required proteins and duplicates itself. 

In the field of artificial production of life the successful 
synthesis of a living cell was reported long ago and in 1968 the 
‘American Reporter’ announced the synthesis of biologically 
active living cell. A biologically active cell is that which grows 
by automatic multiplication. At present the great Indian 
Chemist Mr. KhurSqa is trying to manufacture a gene. 
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Hundreds of experiments were performed in America and 
elsewhere to correlate memory with proteins on the one hand, 
and with DNA on the other but no definite conclusion was 
arrived at.^^® 

So far no scheme has been proposed which could explain 
the relation of proteins and the DNA with thought, reason, 
logic, intuition, decision and free-will. In other words, consci- 
ousness could not be explained on the basis of physics and 
chemistry and hence the existence of soul remains unchallenged. 

The subject of existence of soul and its transmigration has 
widely been studied by scientists, and para-psychologists in 
India and abroad. An American scientist, Stevenson has sys- 
tematically studied this problem and published valuable litera- 
ture on it. Recently the Editor of the ‘Daily Express’, London 
has published about one thousand verified authentic cases of 
persons who have given an account of their previous lives.^*® 

This leaves no doubt as to the soul being a separate subs- 
tance as postulated by Jaina thinkers. 

• 

SUTRA 4. 

iiyii 

NITYIVASTHITINYAROFINI (4) 

s-strrf^ 

(The six substances Jiva, Ajiva, Dharma, Adharma, Aka^a 
and Kala are permanent in their nature, fixed in number as the 
sole constituents of the universe and (with the exception of 
PudgalaDravya) are all without form, i.e., they are devoid of the 
characteristics of matter, viz., touch, taste, smell and colour). 

The great Acarya Shri Kiindakunda Swami has expressed 


135. Annual Review of Biochemistry, 1969. 

136. Read Dharmayuga, 25th Nov. 1973. 

137. Dharma, Adharma, Alcana and Pudgala are embodied in Sutra 1; 
Kala or Time in Sutra 39; Jiva in Sutra 3; and the term Dravyaiji is taken 
from SCitra 2. 
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the same view in the following gathas of Pancastikaya Sara: 

3TPTT?f ^ I 

SfiRT srfcsrWW ff II 

%1% 3rfc«W?T3fr ^ T3^crf| I 

%■ iffg- BTfcSTqrrirT II 

5T frp5=^ ?r»f ^ ii^'* 

(Tr. — The souls, the material bodies, the space, and the 
remaining two, viz., Dharma and Adharma are the eternal 
existences which constitute the universe. They are called 
Astikayas. 

Astikayas are those which manifest themselves in various 
forms through their numerous qualities and modifications. They 
fill all the three worlds, i.e., they are the constituent parts of 
the universe. 

The five Astikayas though manifesting themselves in various 
forms, maintain their permanent character and together with 
Time constitute the six Dravyas.) 

In Svetambara Nandi Sutra, the same idea is very clearly 
expressed as : — 

"T=^f^sFTCr FT ^ frFc«I, ^ FT 

JT, IT; ^ fFriTt![ arwi: 

313^1^, fFT=5% l”’®’ 

The great commentator Shri Pujyapada Acarya comments 
on this Sutra as follows : — 

'fFTcif I «rTT?^fFr ffsiflfw 

^ fFT^TfFT I ^^55tTf?T=^T5:^f^«TcrTrFT I tTHf^fFT 

SSITtR fifv^ FTT%#% I FT 

^q%<^TfTrciT^'TTR; Tgr^FTTiifT 

sr%^3r: 

(These Dravyas are eternal and unchanging in their charac- 

138. PaHcastikaya-Sara, gatha 22 & 5-6. 

139. Nandi Sutra, 126. 

140. Sarvdrtha Siddhi on Tattvartha Sutra 5.4. 
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tetistics; the medium of motion cannot become the medium of 
rest or the living cannot become the non-living. The number 
of Dravyas is fixed as six; it can never be seven or five. (Leav- 
ing aside Pudgala Dravya) the others are non-material and 
formless and hence devoid of all characteristics of matter such 
as touch, taste, smell and colour.) 

Let us now see what other Indian systems of philosophy have 
to say with regard to the number of Dravyas in the Universe. 

In Tarka Sarhgraha, Shtra 2, the following nine Dravyas as 
the constituent elements of the universe are enumerated : — 

i.e., earth water fire (^^r), air space (srwrw), 
time (ww), direction (fitw), soul (arrttr) and mind (’m) these are 
the nine substances of the Vaisesika or Kanada School, 

Even a casual glance will show that earth, water fire and air 
are included in the Jaina category of Pudgala Dravya, for the 
latter has been defined as 

[Tattvdrtha Sutra 5.23) 

(Material substances are possessed of touch, taste, smell and 
colour or form).^^^ 

Kanada School regards air (Vayu) as without form or colour 
(Vide Tarka Sarhgraha 1-19) but even an elementary student of 
physics will tell you that scientists have converted air into a 
bluish liquid by continuous cooling just as steam can be conver- 
ted into water. This is a concrete proof that air has form or 
colour and is therefore included in the term ‘matter’. 

This school regards fire^^^ as devoid of taste and smell and 


141. It should be noted that of these four characteristics of Pudgala 
Dravya where one exists all exist although in a particular modification of it 
all of them may or may not be simultaneously detectable by our physical 
senses. As science is gradually advancing more and more sensitive instru- 
ments are being designed and some new property added to the list of pro- 
perties of various substances. The chief point is that the detection of even 
one of these four characteristics in any element throws it in the category of 
Pudgala. None of these characteristics is associated with the other Dravyas 
of the universe. 

142. fjrr^iT i” 


(Muktavali) 




62 


Cosmology : Old and New 


possessing only touch and colour, while air^” has only the 
characteristic of touch (see Tarka Samgraha, 1.20, 39) 

The nature of air we have already pointed out. It must 
possess both taste and smell. And what is after all fire too. 
The scientists have clearly demonstrated that fire is a material 
substance. When the energy of molecular agitation in a subs- 
tance becomes very great, its temperature rises and we get the 
sensation of fire. It is a form of energy and energy and matter 
are identical. Hence the characteristics of matter are associated 
with fire, for fire is composed of material particles raised to 
incandescence.^*’* Hence fire comes within the fold of Pudgala 
Dravya. 

They regard smell as existent only in earth (Prthivi). It is 
true that water, fire or air cannot be perceived by the nose but 
odour is associated with all these three forms of matter. Human 
nose is not sensitive enough to detect the smell of these. Several 
cases are known where our olefactory organ fails; for instance, 
a cat at once smells of milk ora hound smells of the chase. 

Some modern writers have interpreted earth (Prthvi), water 
(Jala) and air (Vayu) as connoting the solid, liquid and the 
gaseous states of matter respectively. If so, they automatically 
come within the category of Pudgala. Disa, i.e., the directions 
are included in the Jaina conception of Aka§a which is interpre- 
ted as mathematically pure space allowing accommodation to 
the other five Dravyas of the universe; whereas the Vai^eiikas 
have interpreted Aka^a as a fanciful stuff something like aether 
from which sound originates. We shall prove in the following 
pages that this is an entirely a wrong notion. Coming to the 
last Dravya Mind (Mana) which has been regarded as the cause 
of succession in sensation and thought, we find it in SQtra 18 of 


143. 

(Muktavali, 42) 

144. “Chemists and physicists have taught us that flame consists of in- 
candescent matter, raised to a high temperature by the process of combus- 
tion.. .and that the flame can exist only so long as the combustion goes on 
and a suflRciently high temperature is thereby maintained to render the bur- 
ning matter luminous.. .The flame is the outward visible sign of certain 
chemical and physical processes, of the action and reaction between the 
material which is being burnt and the atmosphere which surrounds it.” 

{Outlines of Evolutionary Biology by Dr. Dendy, p. 2.) 
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Tarka SamgraJia mentioned as a material organ^*® and hence a 
form of matter or Pudgala. 

We thus see that the nine realities of the Vaisesikas are 
covered by the six substances of the Jain philosophy. Another 
prominent system of thought Vedanta leaves us with Brahma 
and Maya without giving any explanation of Space, Time and 
Causality. With the help of the mysterious mechanism of Maya 
it is not possible to build a world-structure of matter and force. 

Our conclusion is, therefore, that the six substances or reali- 
ties of the Jaina thinkers are fnityavasthitanyarupapi) permanent 
in nature and fixed in number as the sole constituents of the 
universe. 


SUTRA 5. 

W'iW 

ROPIilA^ PUDGALiH (5) 

Also in Svetambara Sutras we read : 

i.e., Matter is Rupi, in other words, it has got touch, taste, 
smell, and colour. 

In Panedstikaya Sara of Shri Kundakunda we read: 

^ ri 5R# 1 1“’ 

(I'r. — That which can be perceived by the senses or the sense 
organs, the various kinds of bodies of living beings, the physi- 
cal Manas or the brain, the Karmic matter are all Mtirta or 
Rupi objects. Know that all these are forms of matter or 
Pudgala). 

Commentary 

In the above gatha the author points out the various forms 


145. See also The Hindu Realism, p. 23. 

146. SthSnMga Sutra, 5.3.1; Vyakhyd Prajiiapti 7.10. 

147. Panedstikaya SSra 89. 
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of matter. All objects of sense percept -tioii Iiit-S3i|ly^|(fpli|iij 
existence; in other words, plnysical p:Toptr~ties a *l . siool • loiil 
taste, smell or colour are associated with tHhciii, Ilsl-Jiitaiiaisii* 
kinds of bodies are enumeraied. Theory are s all rtrr mitiisiTriiliifiip ami n 
as follows : — 

(1) Audarika Sarira— Physicsalbcodics* ofiil Illlisnfwtwrali 
whether born from t he w omb ofa aiotlfiltilcoamTo a A 
wise including the micr-osco • pic Esaad s 
organisms. 

(2) Vaikriyika iSarira— that whichnispoosscssozsdliic wfctaise lei'l 
of the heaven or those of wthclio ell, I Iliitti iitiKrfeiisil 
normal vision and is capablecDfta,nsforitTri)illioi()^iiisIiitrt.ilii|( 
or size. 

(3) Aharake Sarira — A subtle bocdymlmiclihi istewiltiidritf'pmllf 
advanced Yogis and can Inept—ojccUzedon ribt looilmHlicicjlIil 
great distances on special occaasioasas, 

(4) Taijasa Sarira — The elect arical body«’ wIiosoittiisiHisliitMMiiWli 
been varified; by .scienti-fic esxppij«iit:fJi (s) (iti|i;(|s |ii{i 
56-57 ante.) 

(5) Karmaija §arira^** — The inn- er suT . btic 11 if '"iffiiEhitlii 

the seed of all mental and phy-sicjl acliviwfe ’ : ' 

Only the first of these can be perce ; ived I hyse«se«iti,tf „ fcCJis ollil 
are subtle bodies, one subtler than the oteneiiira wntopcetiliil 
order. But they are all corporeal. 

Then the author has included IDra’/®'yaM^laiia^*-'^*i ..itoj-jecb 
of Pudgala and so it is. r 


148 . It is this subtle material body -whicli isiisiBpoiisltdBbMor 1 1 tldji'i.fitsepiijk 
soul bound to the confines of the Universe (thnelok><a)o\vvw»iijlr owjkf^ijssii* 
tional forces of matter surrounding oaa.ll sldess. tVAriw H bibi*ii,iKiBJlinni*i 
shed off, the soul, being thelighlest substances, iiiov«''esoi» ..:*iioi..til!i(i:iiii»t«(ilii 
brought to rest at the top of the tJni~verse owinsagiotlJ tin tedll)«i«)>;Ceiiil( 
medium of motion beyond. This is just in accoi-*-daice »■ eiilitj»|li^yvili| plisil 
principles. A hydrogen balloon, letfr«e, gcmeson * movirii offcidsinii 

to the fact that hydrogen is lighter than the ssutroutjndiig SJ iiinne(l».macoiii 8 l 
rest at the height where the surrounding alniczisplienreisai;[*lll#oi tift .nen. 1 
view is expressed in Sutras 5 A 6 of Chapter I iX, of 3 nitf&'m’iUkSZ St; uto; 
"?r?jperm# '>rswtirr5ft^i?5rTer iiidi ' 

'TfTirmrs'm” uvi , 

149 . Dravya Mana appears to b-e liemtical witli tr lfieph:rii;iteoajiiil(nil©l w 

the Heart. ' ' ' ; ’ ' ■ 
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I SCttra 5. 

I 

I Matter has been divided into six sub-classes as follows: — 

I STfgi’f %k STTlfeif II 

^'Ts^tTT^T mm i 

C\ C\ C\ 

mm %fk f^ntfrifT ii 

^rPiRT wmj m ii 

gfiTT ^«rT >TT?>W ^q-^tqxrr^ jnft | 

^fs^grftiTT sriifiTT %k I P'" 

(1) Sthtila-sthula, i.e.. Solids such as earth, stone and the 
like. 

(2) SthGla, i.e,, liquids like molten ghee (butter), water 
or oil. 

(3) Sthula-Stiksma, i.e., Energy which manifests itself in 
forms of heat, light, electricity and magnetism. 

(4) Stiksma-sthula, i.e., Gases like air and others. 

(5) Suk§ma, i.e., Fine matter is responsible for thought 
activities and is beyond sense perception. 

(6) Stiksma-Suksma, i.e., extrqfine matter mch as the streams 
of single elementary particles, electrons, protons and 
positrons or of the particles like neutrons which are 
composed of two elementary particles each, a proton 
and an electron in close union. 

This is the most up-to-date and scientific classification of 
the kinds of matter. Prior to the discovery of the electron 
(1876) the physicists and the chemists divided rnatter into three 
main classes, solids, liquids and gases. The advent of the theory 
of relativity and the elucidation of the nature , of the electron 
necessitated an extensive revision in the conception of matter. 
It was shown that an electron, which is the universal constituent 
of matter, ‘Ts a disembodied atom of electricity free from asso- 
ciation with matter as we know it.”^®^ 

To the question ‘‘Has energy any weight?” the classicial 
physics of Newton and Galileo gave a definitely negative answer. 

150. Niyama Sara, 21-24. 

151. Magnetism and Electricity by R. W. Hutchingson, M.Sc. 
A.M:J.E.E.,Vo 1.II, p.470. 
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“But the theory of relativity gives a very different answer. 

Energy is not weightless, because it has a definite mass the 

deductions from the theory of relativity can be confirmed in a 
certain indirect way and that the outcome of experiment is 
definitely in favour of that theory The quantity of heat requi- 

red to convert one thousand tons of water entirely into steam 
would weight not quite 1/30 of a gram. It is because the mass 
which energy represents is so small that energy was for so long 
regarded as a weightless fluid. 

The energy of radiation of the sun also represents a certain 
mass. Millions of tons of energy are scattered every second 
through the universe.”^®® 

After pointing out the exact mathematical relation between 
mass and energy, viz.. 

Energy— mass x (velocity of light)^ 
the same author proceeds to say that “every mass is a seat of 
energy ! Not only has energy mass but conversely also every mass 
has energy.. .To sum up briefly: the dififerentiation between energy 
and mass is discarded. Every mass represents a store of enormous 
energy and each energy possesses mass, albeit very small’’. 

The author of the Restless Universe Professor Max Born has 
treated this subject beautifully. He says:— 

“According to this theory (theory of relativity) mass and 
energy are essentially the same.^“ 

When a man shoots with a gun he feels a recoil. The bullet 
flies forwards, so the gun must move backwards— (in a similar 
way)... emission of light in a certain direction leads to a recoil 
of the body emitting it. For example, we may take the search- 
light and provide it with a shutter. If we open this for an 
instant, a beam of light rays shoots out. Then the searchlight 
is subject to a recoil like that of the gun. 

This is really so is not just a theory but an experimental 
fact.’’i« 

152. The World in Modern Science, p. 77. 

153. According to Jaina view the matter and energy are different phases 
of the same entity called Pudgala for which the searqh is going on all over 
the scientific world (See pages 49-50 ante under the heading ‘A Note on 
Pudgala’). It is an experimental fact today that when an electron meets a 
positron their entire mass is converted into gamma-ray energy. 

154. Restless Universe, p. 83-8(5. . 
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This experiment clearly proves that light possesses weight 
just as a bullet does. Since light is not like a single shot but a 
continuous stream, it does not give a sudden impulse but it 
causes impact on the surface on which it falls just like a jet of 
water or a blast of wind. It is reported that with a sufficiently 
strong light one could knock a man down. Fig. 9 illustrates 
how the tails of comets always point away from the sun. This 
is because a comet is composed of very minute particles which 
are blown back by the pressure of the light from the sun. 



To quote further from the same book 

“There is no doubt that a body losing energy by radiating 
light does lose mass ; but without necessarily losing particles. 
The sun loses, in one year, 1,38,00,00,00,000 tons by its, radia- 
tion. 

“If light is absorbed by a body, the body becomes warmer 
and simultaneously heavier by the mass corresponding to the 

155. Recent mathematical calculation shows that this radiation pressure 
is not strong enough. 

156. Vide Restless Universe, 
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light absorbed. Heat energy, therefore, has mass, just as light 
energy has. 

‘^Every form of energy storage implies a storage of mass, 
no matter whether the energy be magnetic, chemical or in any 
other form. Energy and mass are just different names for the 
same thing. One gram of mass is equivalent to 9x 10-® ergs ; 
to obtain this energy from coal we should have to burn nearly 
3,000 tons. Unfortunately, matter is not sufficiently obliging 
to set its mass and so, its energy free. 

‘‘Recently, however, cases have been found to occur where 
this transformation of matter into free energy actually takes 
place.” Every form of matter is convertible into energy. This 
fact is fully illustrated by the explosion of a hydrogen bomb. 
Here four nuclei! of hydrogen fuse to give one helium nucleius 
and only a fraction of their mass is converted to energy. But 
now it has become possible to convert the entire mass into energy 
by allowing matter to . react with anti-matter.^®'^ The two will 
entirely cancel each other giving out a spectacular amount of 
energy. 

It is the height of wisdom of Jaina thinkers to have included 
all forms of energy in class of matter. In fact they have identi- 
fied matter and energy under the general name Pudgala. One 
form of energy can be changed into another form because they 
are fundamentally the modifications of the same dravya Pudgala. 
This intra-convertibility of heat into light, light into sound, 
sound into electricity and so on is the secret of all wonders of 
modern science. One example of the recording and reproduc- 
tion of taking films will illustrate this point. 

The microphone which hangs over the head of an actor in 
the studio converts the sound waves into electric current ; this 
current is then passed through a special lamp where the electric 

157. Anti-matter is the opposite of matter. An anti-matter atom has a 
negatively charged nucleius containing anti-protons. Positively charged 
particles-positrons or anti-el ectrons—revolve in the orbits, whereas in a 
normal atom of matter the electrons move round the positive charge in the 
centre. 

Anti -matter is obtained from nuclear accelerators. In the world’s 
largest particle accelerator at Serpukhov, USSR, the Soviet Scientists have 
obtained anti-helium— the most complex anti-matter ever produced. The 
same experiments have yielded anti-deuterium also. In the language of 
Jaina Sastras anti-matter is also a form of Pudgala. 
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current is changed into light. This light falls on the film and 
gives rise to what is known as the ‘sound record’. Notice the 
changes ; sound into electricity and electricity into light. 

In order to reproduce the sound from the film, the reverse 
process is adopted. Light transmitted through the sound^record 
falls on a ‘photo-electric cell’ which changes light into a current 
of electricity and this current after passing through a loud- 
speaker generates the original sound. Notice the changes 
again : light is converted into electricity and electricity into 
sound. 

The physicists have regarded all forms of energy as one 
substance and just as a sugar toy in the form of an elephant 
can be easily converted into another apparently divergent form 
of a palace, in the same way instruments have been devised by 
scientists to convert one form of Pudgala into another form. 
In no other system of Indian thought this beautiful concept of 
Pudgala (energy and matter) exists. 

Let us now take up one interesting point which may seem 
curious and incomprehensible. The Jaina thinkers have included 
shadows, and images formed by lenses and mirrors^*^^ in the 
Sthula-Suksma class of Pudgala i.e., they regard it as a mani- 
festation of energy (Vide p. 65 ante). The formation of shadows 
is explained by the physicists as follows : — 

An opaque obstacle in the path of the rays of light casts a 
shadow because the. rays are obstructed and are unable to enter 
the region of the shadow. The images formed by lenses and 
mirrors are of two kinds called virtual and real. The example 
of a virtual image is the image seen in a looking glass, whereas 
the example of the latter is the images on a cinema screen. In 
fhe case of a virtual image the rays appear to come from the 
image whereas in the case of a real image the rays do actually 
come from it. Thus it is clear that energy manifests itself in 
the form of shadows and images, virtual and real. 

Also there is evidence to show that a dark space is not 
entirely devoid of energy. We read on page 137 of the Restless 
Universe : . 


158. mim, 

(Sarvartha Siddhi^ 5.24) 
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“Instead of looking at a system of interference bands^®* with ' 
the eye, it is possible to make a small counting apparatus pass 
over them and count the electrons photo-electrically liberated 
by them in the tube. Then we obtain many electron impacts 
just when the counting tube is over a bright band, and few when 
it is over a dark band." 

With regard to the sound energy the Jaina thinkers have 
included it in the Suksma-Sthtila class of Pudgala because it 
cannot be seen with the eyes but can be perceived with the help 
of the auricular organ, whereas the shadows are included in the 
class Sthula-SukSma. It should be noted, however, that the two 
classes are overlapping as do their names. Prof. A. Chakravarti 
observes in this connection as follows : 

“Unlike the other Indian systems of thought which associate 
sound with Akasa Jain system explains the sound as due to the 
violent contact of one physical object with the other. It is 
said to be generated by one skandha (molecule) knocking against 
another skandha. Sound is the agitation set up by this knock. 

It is on account of this theory of sound that the system speaks 
of an atom or Paramapu as msomding by itself . This idea 
is expressed in gathas of Pancastikdya Sara, 

3TT^5TW^^‘t JPTTW I I 

The atom is defined as having a perceptual form, the cause 
of elements like earth, fire, water and air and unsounding. The 
cause of sound natural or artificial has been pointed out to be 
the striking of molecules against one another. 

This is just the scientific view of the generation of sound. 
‘Sound does not travel in vacuum’ is a famous experiment which 
is shown to every school-boy. If sound were generated by 
Aka^a or Ether as is supposed by the author of the Vaisesika 

159. When one wave of light energy interferes with another under 
certain conditions, alternate bright and dark bands are formed called inter- 
ference bands. 

160. Vide A Philosophical Introduction to PaHcdstikdya Sara, 
p. XXXVIII. 

J61. Pahcasiikaya Sara, gathas 85-86. 
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School, sound would be still heard for aether or Akasa is 
present in the vacuous space also. 

The view of science is expressed by R. S. Willows in his 
Text-book of Physics : 

^Tt is a common experience that a source of sound is in a 
state of vibration. For example, the prongs of a tuning-fork, 
a bell, the strings of a piano and the air in an organ pipe are 
all in a state of vibration when they are producing soimd.”^®^ 

Again he says ‘‘Light waves can travel through vacuo but 
sound waves require a material medium.”^®^ 

We now take up the discussion of another form of Pudgala 
known as Karmic matter. It is regarded as a subtle form of 
matter which is drawn in towards the soul as a result of our 
desires, passions and other thought activities. It is well-known 
that our thoughts and deeds affect our character and modify 
the tendencies of our souls. Therefore Karma should be regarded 
as some form of vital force, for it would be quite illogical to 
think that the soul could be influenced by something which has 
no substantiveness. Since force is unthinkable apart from matter^ 
Karmic matter has been regarded as the agent through which our 
thoughts and actions affect the soul. 

The existence of Karmic matter is partly established by the 
recent investigations of scientists in America. We reproduce 
below certain portions of the reports^®^ recently presented be- 
fore the Federation of American Societies for Experimental 
Biology: 

The activities of mind and matter constituted a super-radio, 
with the quintillions of living cells sending out their indivi- 
dual waves to be tuned in quadrillions of receiving sets in the 

brain Professor Hallowell Davis of Harvard Medical School 

described five different kinds of waves that have now been found 

162. Text Book of Physics, p. 249. 

163. Ibid., p. 261. 

164. In the issue of the * Discovery^ (London) for December 1973 the 
apparatus for measuring brain-waves has been described as a valve ampli- 
fier ‘‘which is regular during normal thought but erratic if any sudden 
shock disturbs the mind. Mr. Grey Walters has found it possible with this 
apparatus to measure the normal and abnormal intensity of thought... ’’ 

—Recent Advances in Biophysics by F. W. Britton, D.Sc. 

Today brain waves are being freely recorded on paper and the record is 
called encephalogram, j 
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to be emanating from the brain The encephalogram (electrical 

record of the brain-waves on paper) taken under standard condi- 
tions seems to be quite characteristic for a given person The 

brain and nerves, stated Professor, Davis, generated electrical 
waves which could be detected by means of sensitive ampli- 
fiers.i*® 

That the body’s electrical impulses are connected with a 
chemical activity, the electrical impulses being associated with 
the secretion by the nerve-endings of a powerful drug known as 
acetylcholine, was brought out in a paper by Dr. V. E. Henderson 
of the Department of Pharmacology, Toronto University. It was 
for work in this field that Professor Otto Loewi of Graz, 
Austria, and Sir Henry Dale of London received the Nobel 
Prize in medicine last winter. 

Professor Leo Loeb of the Department of Pathology, 
Washington University School of Medicine, St. Louis, presented 
a paper on the ‘Biological Basis of Individuality.’ He offered 
evidence for the existence of substances in each individual 
higher organism, man as well as animals and birds, which 
bring about the unification of its many parts. 

“These ‘individualityd ifferentials’ are genetically determined 
and therefore transmitted by heredity but they are represented 
by substances which develop in the course of phylogenetic and 
embroynal evolution,” said Dr. Loeb. 

These reports of the American doctors establish the fact that 
our thoughts and emotions give rise to electrical waves in the 
brain which tune in foreign energy waves just as the waves 
generated in a radio receiving set tune in electrical waves of 
foreign stations. This is what a Jaina would call asrava (i.e. 
influx) or Karmic matter into the soul. That the influx of these 
electric impulses is connected with chemical activity is a clear 
index of the fact that our Karmas accumulate round the soul in 
the form of fine dust. Thus the existence of Karmic matter is 
to a very great extent established by experimental science. 

The extra-fine matter Suksma-Suksma we have interpreted 
as streams of indivisible elementary units of matter called elec- 
trons, protons, positrons and neutrons of modern science. The 
reason for this is this : 

165. Reproduced from Hindustan Times, July 3, 1937. William L. 
Laurence’s article under the caption ‘Man’s Mind Traced by Electricity.’ 
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"STcJTcT^^irT: ^^T’FTTVTftssft ^?5fTg;^TrT 

r 

i.e. the extrafine matter has been said to be composed of 
Skandhas made up of one or two Paramanus and no more, and a 
Paramd^u has been defined as: 

arf^^TT^, ^ q"^TrTW 

(The last particle of matter, which cannot be sub-divided 
any further by any means whatsoever, is a Paramaniu.) 

Also in SQtra 27 of Tattvcirtha Sutra (Ch. V) we have 

stot: 

i.e., a Paramanu is obtained by division of matter to an infinite 
extent, not by union. 

Or from Tattvdrtha Rdjavdrtika (5.11) 

i,e., there is nothing smaller than Paramanu. 

It follows that a Paramariu cannot be interpreted and should 
not be interpreted as the atom of modern chemistry although 
originally the word was invented by the Greek philosopher 
Democritus (420 B.c.) to denote something which could not be 
sub-divided. John Dalton, the great propounder of the Atomic 
Theory of matter, declared in the year 1808: '*Thou knowestno 
man can split atom.” But since the atom of chemistry has now 
been proved to be a conglomeration of protons, neutrons and 
electrons, I venture to suggest that ParamaiTius are really these 
elementary particles which exist by themselves, or if at any 
future date the quark is discovered that should then be inter- 
preted as the Paramariu of the Jainas. Neutron^®’ is composed of 

166. Sarvdrtha Siddhi on Sutra 5.25. 

167. The extra-fine character of the neutrons is exhibited in the fact 
that they cannot be kept confined in a vessel of glass, metal or rubber. They 
slip through the walls of the vessel. Their velocity is about 1,000 miles per 
second. They can penetrate a mile’s thickness of air and several feet of 
lead, which even X-rays cannot. Their piercing power is so great that, 
according to one scientist, if a cannon ball could be made out of them it 
would pierce 75 million miles of steel plate. They have been found to be a 
powerful weapon in the artificial breaking of Skandhas. Neutrons exist in 
the air we breath only one part in 160,000,000,000. Neutrons are produced 
when aluminium is bombarded by alpha particles from radio-active subs- 
tances. 
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two Paramai^us andjhence included in the category of extra-fine 
matter. > 

Before concluding the commentary on this Sutra it would 
be well to quote the Sankhya view of matter. Against the 
declaration of the Jainas’ Rupiriab Pudgalah the 

Sankhya school regards Prakrti or Nature as arupi i.e. formless. 

“The manifested world is traced to an unmanifested ground, 
the Prakrti, which is conceived as formless, and undifferentiated, 
limitless and ubiquitous, indestructible and undecaying, without 
beginning and without end. The unit of this Prakfti is a mere 
abstraction; it is in reality an unditferentiated manifold, an 
indeterminate, infinite continuum of infinitesimal Reals.”^®® 

This view is quite in conformity with the fact that ultimately 
all kind of matter and different forms of energy are reducible to 
a single form of Pudgala, the invisible fundamental particles of 
electricity electrons, protons, positrons and neutrons being the 
extra-fine Suksma-Suksma form of it. Though these particles 
are invisible to the eyes, they can be perceived by other means 
and also give rise to concrete form of matter. Hence Jaina 
thinkers have said 'Rupinah Pudgalah’. (i.e. Matter is Rupi, in 
other words, it has got touch, taste, smell, and colour). 

# 

SUTRA 6. I 

3TT-3TT^T5rT-^^'S5^Tfur 1 1 1 1 j 

I-lKMlDEKADRAVYAffl. {6) 
(3n'-3TT^5rTg;tT^5qTpT^^f?g‘) ii 

Also in Uttaradhyayana Stoa we read: 

STT’TTH ^ ^ 

Referring to the first Sutra ‘ajivakdya dharmadharmakah- 
pudgalah’ the author says that the Dravyas enuroerated there 
up to Akasa (i.e., Dharma, Adharma and Akasa) are one conti- 
nuum each i.e., indivisible wholes. 

168.. Introduction to Hindu Chemistry hy Sir P. C, Ray. 

169. Uttaradhayana Sutra, 28.8. 
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The earliest recognition of the motive principle called Dharma 
Dravya is found in the Jaina literature alone but ancient Greek 
philosophers also recognised its necessity in the scheme of the 
universe. Anaxagoras in his work On Nature (450 b.c.) intro- 
duced for the first time in the Western world the idea of a 
medium necessary for motion and called it ‘the cause of all 
changes’ : Aristotle, called it cether,^’^^ In the standard work of 
Dr. J. W. Mellor, quoted before, we read as follows: — 

‘‘Aristotle added a fifth element, aether, more divine than 
the others (earth, water, air and fire) and which pervaded all 
things and was in perpetual motion. The ancient Hindu philoso- 
phers also had a fifth element which, in their system, was 
wrongly supposed to be a medium for propagating sounds etc., and 
which, in consequence, had something in common with the modern 
concept of an (ether pervading all spaceN'^^^ 

The non-atomic continuous nature of aether has been recog- 
nised by science in the following words: — 

“Ether is not composed of atoms. If it be supposed that it 
consists of minute homogeneous atoms, it must be further sup- 
posed that there is something else between these atoms, either 
‘empty space or a third completely unknown medium, a purely 
hypothetical ‘inter ether’; the question as to the nature of this 
brings us back to the original difficulty, and so on ad infinitum. 

As the idea of an empty space and an action at a distance is 
scarcely possible in the present condition of our knowledge...! 
postulate for asther a special structure which is not atomistic, 
like that of ponderable matter.”^’^ 

“Huyghens introduced the conception of the aether — a weight- 
less, transparent medium which permeates the entire 
universe.”^’^ 

“At the time when that conception (that of electric fluid) 
arose, it had become the fashion to introduce into science, in 
addition to matter of diiferent kinds which possessed weight, 
substances which one might call imponderable, — i.e,, weightless 
fluids. Heat, electricity, magnetism and the aether were some of 

170. See "Greek Thinkers^ by T. Gompertz, London, and also * Early 
Greek Philosophy^ by J. Burnet, London. 

171. Inorganic & Theoretical Chemistry by J. W, Mellor, VoJ. I, p. 33. 

172. The Riddle of the Universe by Prof. Haeckal, Chap. Xll, 

173. The World in Modern Science by Infcld, p, 3Q. 
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the members of this imponderable family. Nowadays, the ether 
is the only member of this family which has survived,......” 

“Material media are penetrated by £ether, their molecules 
being surrounded by it much as the leaves of a tree are surround- 
ed by the air.” (For more details about sether read pages 19-23 
ante.) 

These quotations establish the nature of tether as a non-atomic 
continuous medium. 

We have already shown that the modern science has postu- 
lated the existence of gravitation in order to account for the 
stability of the macroscopic world and the existence of a similar 
electfomagnetic forces in the case of the microscopic world like 
that of the atoms and the molecules. Those who are in touch 
with the recent developments in Physics know that the great 
physicist Prof. Einstein has already given out his Unified Field 
theory of gravitation and electromagnetism as referred to on 
page 32 ante (footnote 81). Several theories are in the field at 
present and one which will be found convincing in all repects 
will be accepted. Then we will be left with one Adharma 
Dravya, the principle of stability for the macroscopic as well as 
for the microscopic world. 

In the meantime let us see what is the present view of science 
on this point. As mentioned on pages 32-33 ante the physicists 
have at every step felt that necessity of assuming a medium for 
the operation of gravitation but they never formulated it in clear 
words. However in the case of electromagnetic forces, which 
are a counterpart of gravitation, a medium was recognized by 
the great ‘Prince of experimenters’ Sir Michael Faraday and the 
same conception is still in force. Prof. Max Born states that 
“at the beginning of the 19th century most physicists, particularly 
on the continent, asserted that the electric force acts through 
the empty space between two charges (‘action at a distance’). 
Faraday, however, developed the idea that the electric field is 
due to something which happens in the space between the 
charges (‘action through a medium’).”^’® 

With regard to the continuity of space, the space of the 
mathematician of today is undoubtedly an unbroken continuum; 
even the Dictionary meaning of ‘space’ conveys the same idea. 

J74 ^ p gg ^ 

175. Restless Universe, p. 140. 


SCttra 7. 


77 


The Standard Oxford Dictionary defines space as a '‘continuous 
extension viewed with or without reference to the existence of 
objects within it.” 

(Fore more details about Space read pages 35-42 ante). 

It is thus evident that Dharma, Adharma and AkaSa are in- 
divisible extensions as mentioned in the above Sutra. 

Until lately science regarded space as continuous medium 
but now the atomic theory of space is appearing on the horizon. 
Richard Feynman, Nobel Laureat of 1965 uttered the following 
words in a recent lecture delivered in America: “I believe that 
the theory that space is continuous is wrong (But if I knew the 
answers), I should finish this lecture with a new law.” Lawrence 
Horstman in his article ‘Infinitesimal’^’* says that the theory 
of atomic space is still unproved. 

If space is composed of a huge number of very small (but 
finite) unit cells which cannot be sub-divided in any way, we 
shall have to postulate some other medium between the indivi- 
dual elementary cells of space. The Jaina view is that in reality 
space is continuous but for practical purposes we imagine it to 
be divided into space-points called Prade^as. 

SUTRA 7. 

f^f^^^ETTfbr ^ 1IV9II 

NISKRIYAI^I CA (7) 

(3rT-3TTfiRrT^ ^ i ) 

(Dharma, Adharma and Akasa, these three are not capable 
of moving from one place to another.) 

Not only these three but also the time is incapable of motion : 

The learned author of Sarvarthasiddhi has raised a very 
interesting point in the commentary on this Sutra. He says: 


176, Science Today, March 1973. 

177- Sarv^rtha Siddhi on Tattvartha Sutra 5,7, 
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“^TTrf^fJT ssjTTfw irf? f^rf^^prTfw 
?r 1 ^Tr?mRT=5=^ 1% n”^’* 


(Tr. — If Dravyas, Dharma, etc., are incapable of motion 
from place to place how is Utpada and Vyaya maintained which 
is the chief characteristic of a substance). (See page 51 ante.) 
From the very nature of definition of a substance it follows 
that generation (Utpada) and decay (Vyaya) must go on in 
these Dravyas in some form or the other. The same author 
answers the point saying: 


^ TOtTRFTT 

n” 


Amongst the six common attributes of substances, viz., 
Astitva (indestructibility), Vastutva (functionality), Dravyatva 
(changeability), Prameyatva (capacity of being the subject of 
knowledge), Agurulaghutva (individuality) and Prade^atva 
(capacity of having some form), the Agurulaghu ( ) 
attribute is such that an imperceptible rythmic rise and fall is 
constantly taking place in its parts in six different steps and 
these natural rythms rising and decaying produce Utpada and 
Vyaya. Agurulaghu attribute is said to be responsible for 
maintaining the individuality of the substance and its charac- 
teristic properties. The sadgurii hdnivfddhi or six different steps 
of infinitesimal changes, — an entirely ingenious idea of the Jaina 
thinkers, — can be explained as follows; — 

Enumeration has been divided into three classes: 
(i) Sankhyata, i.e., countable; (ii) Asankhyata, i.e., countless, 
and (iii) Ananta, i.e., infinite. 

To explain the full meaning of these three classes with their 
21 sub-divisions is a long mathematics and would carry us far 
beyond the present theme. It is enough to mention the distinc- 
tion between countless and infinite. The former has a limit, 
though it is beyond the power of even an omniscient being^’® 
to count them, the latter is inexhaustible and without limits. 


178. Ibid. 

179. ''tfsinf^iif'rTffl'at^arde^r;” 

trfTTfJTfn^firtTfsrrfr i” 

■ . .. • (pattvCirtha Raj'avth-ifka, 5.8.) 
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To give an example, the number of unitary cells of space 
(Pradesas) in Loka is countless since Loka is finite but the 
number of Pradesas in the space beyond is infinite, since Aloka 
has no limits. 

The six steps upwards are: (i) Infinitesimal increase,^®® 
(ii) increase by a countless fraction, (iii) increase by a countable 
fraction, (iv) increase countable times, (v) increase countless 
times, (vi) increase infinite times. (Note that these steps are in 
ascending order of magnitude.) The six steps along the descent 
are in exactly reverse order so that the whole series of changes 
constitutes, what in science we call, a reversible cycle. The 
hypothetical numerical example given below will make the point 
more clear: 

Suppose there is a number 1024; let the countable, the count- 
less and the infinite be represented respectively by 2, 4 and 8; 
then the number will undergo the rise and fall like this: 


(0 

(ii) 

(iii) 

(iv) 

(v) 

(Vi) 

(vii) 

(viii) 

(ix) 


Infinitesimal increase: 1024- 

Countless fraction increase: 1152- 


1024 
8 ' 
1024 


ai52 


Countable fraction increase: 1408- 


4 

1024 


= 1408 


= 1920 


Countable times increase: 
Countless times increase: 
Infinite times increase: 


Infinite fraction decrease: 16256- 

Countless fraction decrease: 16128- 
Countable fraction decrease: 15872- 


1920+(1024x2)=3968 
3968 -fa 024x4) =8064 
8064+(1024x8)=16256 
1024 


8 

1024 
4 " 
1024 


■16128 
= 15872 
=15360 


(x) Countable times decrease: 15360—(1024x2)=13312 

(xi) Countless times decrease: 13312— (1024x4)=9216 

(xii) Infinite times decrease : 92 1 6 — ( 1 024 x 8) = 1 024 

T his phenomenon may be likened to a stationary wave-motion 

in which the system of waves alternately waxes and wanes with- 
out progression in either direction. The characteristic of station- 
ary wave-motion is described by Barton as follows: 


180. In the language of calculus it means increase from X to X-f 8X. 
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“To all appearances the wave-motion seems to be stationary 
in position. The wave-form shrinks to a straight line by 
proportional diminution of all its ordinates. It then expands 
proportionally all the ordinates being now reversed in .sign, 
again shrinks and so forth.” 

In the laina work Alapa Paddhati the phenomenon is compa- 
red to the ripples growing and decaying on the surface of a sea 
thus making the analogy with a stationary wave-motion still 
more striking. 

Thus we shall see that Jainism regards the media of motion 
and rest and the Space-Time as unmoving with these natural 
pulsations existing in them. Can we not think that these pulsa- 
tions are generated by the movement of various material bodies 
and particles in space? The attempts of scientists to detect 
aether were based on this conception. We have referred to the 
famous Michelson-Morely experiment on page 21 ante. The 
argument was this: 

“Just as the aeroplane passengers observe a strong head-wind, 

so there must be an ether-wind blowing past the earth 

The light-waves on the earth must be blown about by the ether- 
wind. Accordingly as they travel with or against the direction 
of the ether-wind or at right-angles to it, their velocity will be 
different. The effect is only a very minute one 

As we have seen (in pages 21-22 ante) sometimes negative 
and some-times positive result has been obtained, the latter, 
however, has not been unequivocally confirmed. The last con- 
clusion is there-fore that the earth is moving through a fixed 
ether. If, however, a positive result is obtained, as prophesied 
by the great Indian mathematician late Sir S. M. Sulaiman and 
as some more precise experiments published in the American 
Physical Review (Feb. 15, 1935) testify, it would be a brilliant 
confirmation of the sadguni hanivfddhi theory of the Jainas. 




181. Restless Universe by Max Born, p. 75. 
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SUTRA 8. 

3r?i^^T; H^5rTer^fsr^'^^'h"pTnT iimi 

ASAJ^KHYEYAE[ PRADESA DHARMI- 
DHARMATKAJlVANA]^. (8) 

sr^T i) 

In Svetambara text this Sutra has been broken into two : 
sRT^T: 51^^ ll\9ll 

||c;|l 

Also in a Svetambara work we have : 

'ITOT^T, ^ Sf^T— 

srtTTTifc«r^Ti:3:, ’55tiTm^, tT>u5ft%” i . 

(Tr. — There are countless Pradesas^®®, space-points in 
Dharma, Adharma and a single soul.) 

The same idea is expressed in Tattvdrtha Sara : 

Or in Niyamasara : 

jnft 1 1 

{Tr . — There are countless space-points in the medium of 
motion, medium of rest and in each individual soul.) 

Pradesa is the unit of three-dimensional space which is em- 
ployed in the measurement of the dimensions of the substances 
in the universe. Taking this as the measure the number of 
Pradesas in the universe is said to be countless. The media 
of motion and rest are ^o-extensive^®® with the universe 

182. Sthananga Sutra, 4.3.495. 

183. For definition of Pradesa and its full explanation see pages 3-14 
ante. 

184. Tattvartha Sara,'i.\9. 

185. Niyama Sara, 35. 

186 * i 

I l (Tatmnha Sara, 3.23 ; 

(Dharma and Adharma pervade all parts of the universe as oil perva- 
des the whole portion of mustard seed. 
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(Lokakasa) and have thus a similar number of Pradesas. Souls 
are found in different bodies of different dimensions in their 
mundane state but each one of these has the capacity of expand- 
ing and filling the whole universe.^^’ Thus the number of 
Pradesas in each soul is equal to the number of those in the 
universe, i.e., countless or innumerable. 

It should not be thought at this stage that the mention of a 
number of Pradesas in the universe as countless introduces an 
uncertainty with regard to the size of the universe. Although 
Dharma, and Adharma are continuous media, it is only for 
explaining certain physical and psychical phenomena that this 
idea of parts is introduced. The Jaina thinkers have given a 
definite figure for the volume of the universe ; 239 cubic 
Rajjas**® according to §wetambars, and 343 cubic Rajjus, 
according to Digambaras. 

It would not be out of place here to give an idea of the 
‘Countless’ as enunciated by Jaina writers. Suppose there is an 
interminable series of oceans and continents surrounding each 
other on the flat earth in the form of concentric rings with a mini- 
mum diameter of 100,000 yojanas (one yojana=4,000 miles^®®), 

187. sRhwtr i “ 

ii” 

(TattvSnha Sara, 3.14; 

(rr.— By contraciion and expansion of its Predesas a soul is capable 
of occupying the countless PradeSas of the univer.se, just like the flame of a 
lamp whose light can fill either a small room or a big hall.) 

188. Rajju (=chain, a linear astrophysical measure), is, according to 
Colebrook, the distance which a Deva (god) flies in six months at the rate 
of 2,057,152 yojanas in one Kjapa (instant of time=i second). 

(Quoted by Von Glassenapp in ‘Der Jainismus.’) 

Compare this unit with the modern unit of astronomical distances, 
viz., the light-year which has been defined as the distance which a beam of 
light travels in one year at the rate of 186,000 miles per second. Is not the 
similarity very striking? 

189. In the famous Hindu work Astadhyayi by the great grammarian 
Paijiiji we come accross the following scale of distances. 

12 Angula=l Vitasta (span=9") 

8 Vitasti =I Dhanu (=6'). 

4000 Dhanu=l yojana (24000' or 4.5 miles approx.) 

In Lalitavistara, a Buddhistic work of about 1st century, we find this 
scale repeated. 

In an article entitled ‘Regveda and the Velocity of Light' by Prof. R, 
Krishnamurthy, M.A. [Astrological Magazine, January 1949) a very learned 
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which goes on doubling itself in the case of each succeeding 
continent and sea. Let there be four pits A, B, C, D each 
1,000 yoj anas deep and of the diameter of the smallest conti- 
nent, viz., 100,000 yojanas. If the pit A is filled with mustard 
seeds up to the top and above it in conical formation, calcula- 
tion shows that the pit will hold 197,711,293,845,131,636,363, 
636,363,636,363,636,363,636,363,6.4/11 seeds of mustard. 

Suppose we empty this pit by dropping one seed in each of 
the continents and oceans, which, as have supposed, form an 
interminable chain. At the place where the last seed is dropped 
we dig another pit 1,000 yojans deep, as before and of the dia- 
meter of this ocean or continent, whatever it be and fill it to 
the top as before. Empty this pit again in the same manner 
beginning with the continent or ocean next to one in which this 
pit is situated. Stop where the last seed is dropped and dig a 
pit of the same depth as before but of the diameter of the 
ocean or the continent itself. Remember that the diameter is 
doubling as we go to the succeeding ocean or the continent. 
This process will be continued until the pit D is filled in the 
manner indicated in the next paragraph. Let the pits dug so 
far be called the pits of A series. 

Each time that a pit of A series is dug one mustard seed 
must be thrown in B until the latter is full to the top as indi- 
cated in the case of A. When this is achieved, the same process 


and reliable computation on the magnitude of a yojana is given where on the 
basis of Velocity of light the value has been calculated as-~^ = ( 


miles. 

This is confirmed by the following scale; — 
12 Angulas=l Vitasti or span=9" 

2 Vitastis =1 Hasta or Cubit 
4 Hastas =1 Danda or Staff=6^ 

2000 Dan<(as =1 Kosa= 12000' = miles 


Ko^a =1 yojana— — miles 

{Science Today ^ April, 1974) 
The idea of a smaller yojana for measuring the size of the bodies and 
a Mahayojana of 4000 miles for measuring lands and seas is found only in 
jaina literature and nowhere else. 
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of traversing the continents and oceans of ever-increasing dia- 
meter and digging the pits is to be continued. Let the pits 
now dug be called the pits of B series. Each time that a pit of 
B series is dug one seed must be thrown into the pit C. The 
whole process is to be repealed until the pit D is filled. Let the 
number of seeds in the last pit of C series when D is full be re- 
presented by X. 

Then is called the Minimum Ultimate countless. 
The Maximum Ultimate Countless is Preliminary Infinity minus 
one. The idea of infinity is given in connection with Stitra 9 . 

• 

SUTRA 9. 

AkA^asyanantah (9) 

l) 

Also in Svetambara work we have : 

(Tr. — The number of PradeSas in Space is infinite.) 

The conception of Infinity, according to Jainism, is as 
follows : — 

Raise the quantity (x®)® to its own power ; then raise the 
result so obtained to its own power and repeat this process 
(x®)^ times. Let the final number be denoted by x^. 

Again raise Xj, to the power Xj, and the result obtained to 
its own power and continue ,the process (Xi®^) times. Let the 
number now obtained be denoted by xa. 

Repeat the whole operation a second time, i.e., (xj^®), then 

(Result) to be continued (x2^^) times. Let the result be 

now denoted by Xa. 

Again (xg ) ; then (Result) to be continued (xg^®) 

times. Suppose it gives the number X4. 


190. PraJHSpana, pada 3, Sutra 271. 
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The process of arriving at Xi from a:i, is given the technical 
name (salakdtrayanisthapana). Since we shall have to resort 
to this process several times in reaching the Infinity, we shall 
for the sake of simplicity call it the S.T.N. process. To xn add 
the following numbers : 

(1) Countless Pradesas of Dharma Dravya. 

(2) „ „ Adharma Dravya. 

(3) „ „ a single soul in fullest expansion, 

i.e., filling the whole universe. 

(4) Countless Pradesas of Space occupied by Loka, i.e., 
excluding Aloka. 

(5) The number of souls in ordinary vegetation which is 
innumerable times greater than the number of Pradesas 
in the Loka. 

(6) The number of souls in vegetable parasitic groups which 
is countless time greater than the number in (5). 

Let the number obtained after addition of these six quanti- 
ties be denoted by (xi-i-fl). 

Subject the number to S.T.N. process and let the result be 
denoted by xs. 

To the number xs add the following : — 

(1) The countless number of moments in a cycle of time. 
(Cycle of time is explained in Sutra 39) ; 

(2) the countless modifications of consciousness 

(3) the innumerable degrees of intensity of passions ; 

(4) The still innumerably greater number of soul vibrations 
associated with the activities of the mind, speech and 
the body. 

Let the sum be denoted by (xs-l-h). 

Subjecting {xi-\-b) to S.T.N. process, suppose we get Xe. 
(This number is called Preliminary Infinity.)^*^ 

Let (xe^^® be denoted by x?, and 



191. For details of (2), (3) and (4) read Gommata-SSra, JivakSnda, 

edited by L L. Jaini, Vol. V. 

192. Xj minus one is ‘Maximum ultimate countless’ (See page 84 ante). 
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Subject a' 8 to S.T.N. process and let the result be xj. 

To -Vj, add the following quantities : 

(1) The number of souls which has attained Nirvana ; this 
number, although infinite, is infinitely smaller than the 
total number of souls in the universe. 

(2) The number of undeveloped souls (akin to bacteria and 
unicellular organisms of modern biology) which is 
infinitely greater than the number in (1). 

(3) The number of vegetable souls again infinitely greater 
than the number in (1). 

(4) Number of atoms of matter, which is infinitely greater 
than the total number of souls. 

(5) The irumber representing the moments of time, infinitely 
greater than the number of atoms of matter. 

(6) The number of points of space, again infinitely infinite. 

Let the sum be denoted by (A-j-f c), 

Subject (.Yo+c) again to S.T.N. process and denote the result 
by .Yio. 

To Yjo add ; 

(1) The infinitely infinite^sa of qualities of Dharma Dravya, 
and 

(2) ditto for the Adharma Dravya. 

Let the sura be denoted by (xiQ+d). 

Subjecting this number to S.T.N. process we arrive at 
infinity, for which the mathematical symbol is oo. 

This infinity of Jainas comprises the infinite existing subs- 
tances and their compounds as well as their infinite states and 
modifications, and is therefore the ^true’ infinity. 

# 


193. It is the change in these shades which has been referred to in 
pages 78-80 ante. 



StrxRA 10. 


87 


SUTRA 10. 

moil 

SANKHYEYASANKHYEYAScA PUDGALAnIM (10) 

(3T7ff^r: 3T?r?g-T7T??rT: ) 

^J: 1 ) 

(Tr. — Matter consists of numerable, innumerable and infinite 
parts according as we consider the different molecular combina- 
tions.) 

Evidences from other sources may be quoted : 

(Pudgala has pradesas which are numerable, innumerable and 
infinite.) 

?f%^Tg%5^!3rmcr'T^r iji*® 

The scientific division of Pudgala is as follows : 

(1) Concrete and (2) invisible. 

The concrete form we call Matter and the invisible form, 
Energy. 

Matter is further divided into solids, liquids, and gases. All 
these three forms of matter consist of molecules (Skandhas) and 
atoms (Skandha-desas)^®®. Atoms are again an assemblage of 
indivisible elementary particles protons and electrons 

and their combinations. The number of electrons in the 
universe has been estimated by Professor Einstein to be 
1290000000000000000000000000000000000000000000000000000 
OQQQOOOOOOOOOOOQOOOO OOOOO 

194. D t avy a Samgraha, 25. 

195. Niyama Sara, 35. 

1 96 » n 'Kmor i 

(Paiicastikayasara, 80) 

196. (Matter is composed of molecules, atoms, ionised atoms and 
invisible elementary particles, such electrons, protons, positrons and heavy 
electrons of modern science. 

For ^ionised atoms' read page 12 ante. Heavy electron, which is 50 
times heavier than the ordinary electron, is a recent discovery. {Science and 
Culture 3 November 1937). 
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(i.e., 129 followed by 77 chiphers or 80 digits in all.y®’ 

Now this is a finite number although very huge. The num- 
ber of other elementary particles has not been estimated. Then 
there are the condensed forms of matter, such as those referred 
to in page 13-14 ante the nuclear matter as it is called weighing 
620 tons to a cubic inch — in which there is an extremely close 
packing of particles beyond human estimation ? Then there 
are electrons of negative mass (see page 96) which do not in 
any way betray their existence, those which have retired for 
good from the drama of the universe and whose presence cannot 
be detected by any measurements whatsoever, thus rendering it 
impossible to count their number. So the author of the Sutra 
says; the number of parts into which matter and energy is 
divided may be finite or infinite according to the different 
considerations. 

There seems to be an apparent contradiction between this 
and the 8th Sutra. The latter says that the number of Pradesas 
(Space-points) in the media of motion and rest is only countless 
whereas according to the present Sutra the number of Pradesas 
in Pudgala Dravya may be infinite. As has been mentioned 
several times the media of motion and rest (Dharma and 
Adharma) are co-exten^ive with the Loka, the universe. Hence 
the number of PradeSas in the universe also is ‘countless’. The 
question therefore arises : “How can. an infinite number of 
pudgala particles be accommodated in ‘countless’ pradesas of 
the universe ? The question would have been quite valid if all 
the infinite particles were in a free state but it is not so. A tiny 
piece of fuel on combustion gives rise to an enormous volume 
of smoke particles; a quantity of water when converted into 
steam occupies a volume about 1,700 times greater than the 
original volume, a saccharin pill compresses within itself the 
particles of sweetness which several lumps of sugar would pos- 
sess, the pollen concentrates in itself the particles of fragrance 
which occupy a very large volume when they fly in space. And 
above all there is the tremendous concentration of stripped 


197. Quoted from the Presidential Address of Professor A. S. Eddington 
to the Physical Society of London and Published in the Proceedings of the 
Society, January 1932. 
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atoms which gives rise to ‘nuclear matter/ 

Hence the above contradiction does not arise. 

# 

SUTRA 11. 

^TufV: insii 

NANOff (IJ) 

i) 

(There are no numerable pradesas of an indivisible elemen- 
tary particle of matter.) 

An indivisible elementary particle of matter, which is wrong- 
ly designated by the word ‘atom’, always occupies one unit of 
space. It follows from the definition of space-point (Pradesa) 
itself. The author of Sarvdrtha Siddhi gives the reason. He 
says: 

There is nothing smaller than an anu. It is for this reason 
that the space occupied by an arm is called the Pradesa or a 
space-point. 


SUTRA 12. 

IR^ll 

LOKiKASEVAGAHAH (12) 

(These substances Dharma, Adharma, Jiva, Ajiva, etc., exist 
only in Lokakasa.) 


198. Sarvmha Siddhi on Sutra 11, 
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^ ?rfcr 5ncrf?t i 

STRT^ ?ft ^W\ 'TT^ 3rwt5% 11^“® 

(LokakaSa is that in which Dharma, Adharma, Kala, Pud- 
gala and Jiva exist. That which is beyond this is Alokakasa). 

^ ^ ^ I 

% ^ pf? 3TPTT?f 11“" 

(That which accommodates all matter, the souls and the 
remaining substances is the Lokakasa). Also in a Svetambara ' 
SQtra we have : 

tq-Tift 3TTirr?f i 

^>ift % ll“- 

This division of infinite space into Lokakasa and Alokakasa, 
i.c,, Universe and Non-universe is based on the Dravyas— Dharma 
and Adharma. Souls and matter move on and rest up to the 
confines of the Universe only. Beyond this the media of motion 
and rest are absent. This determines the limit of the finite 
universe. The Alokakasa is an infinite space without any soul 
or a particle of matter and it surrounds Lokakasa on all sides. 

The following brief description of the Lokakasa may be 
given : 

The Loka, i.e., the universe is supported in the middle of 
the Aloka in the form of a human trunk with siddlia Mid at the 
top where head should be. The surrounding zones of air in 
which the universe is floating are said to be three, the inner 
zone being humid, the middle dense and the outer of rarefied 
gases. The Siddha l§ila, the abode of Perfected Souls, is the 
summit of the universe in the form of a bi-meniscus convex 
lens with its concavity downwards. The universe is divided 
into three big divisions, the upper world, the middle world, and 
the lower world. They are situated one above the other and 
are inhabited by celestial beings, worldly creatures and the 
hellish beings, respectively. 

The total volume of Loka, according to Digambara text is 


199. Dravya-Samgraha, 20. 

200. Paiicastikaya Sura, 97. 

201. Uttaradhyayana Sutra, 2Sn. 
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343 cubic Rajjus,^®^ and according to I§vetambaras 239 cubic 
Rajjus. One definition of Rajju is given in the footnote on 
page 82. There is another, quoted by Pt. Madhavacarya, 
Research Scholar, in the ''Anekdnta^% Vol. 1,3 : 

^ Tf 'Tf%, ^ ^ 'tr' 

I l” 

(Tr.— Rajju is the distance travelled in six months by a ball 
of iron weighing 1,000 bhara (probably tolas-, 1,000 tolas— 
12.5 seers) let fall freely from Indraloka (the abode of heavenly 
beings). 

This definition cannot be subjected to computation since the 
law of fall pf bodies from Indraloka is not known. It appears 
that in Indraloka the rate of fall depends upon the size of- the 
body and then nobody can say what the uniform acceleration 
would be. However if we take the Einstein’s value of the 
radius of the finite universe we can arrive at the order of magni- 
tude of a Rajju thus : 

Radius of the uni verse =1,068 million light-years. 

One light-year =5.88 X 10^" mites 

Volume of a spherical universe, i.e., (4/3 x 22/7 x r®) 

=4/3 X 22/7(1068 X 10«x 5.88 X 10'-)» cu. miles 
= 1037x10®® cu. miles 

i.e., 1037 followed by 63 ciphers or 67 digits in all. 

Now if 1,037x10*® be equated to 343 cu. Rajjus, we get : 
One Rajju=1.45x 10®®- miles, whereas if equated to 239 cu. 
Rajjus, we get : One Rajju=1.63 x 10®® miles, a quantity of the 
same order of magnitude as before. 

Taking the definition of Rajju given on page 82 fn. i.e. 


202. In the standard work on astronomy ‘Trilokasura’ of Nemicandra 
Siddhanta Cakravarti we read in gatlia 3: % 

i.e., the cube of Jagatsretji is the volume of the Loka and Jagat?reni in 
terms of Rajju is defined in gatha 7 as i.e., l/7th of 

Jagatsretji is Rajju or Jagatsreni is equal to 7 Rajjus. Therefore cube of 
Jagatsreni is cube of 7 Rajjus. Hence the volume of the Universe is 7 X 7x 
7=343 cubic Rajjus. 

It should be noted that this gives us another definition of Rajju in 
terms of Jagatsreni but since the latter has been said to be of countless 
Mahayojanas it cannot be subjected to a mathematical computation. 
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Rajju is the distance travelled by a Deva in six months at the 
rate of 2057152 yojanas per ksana we get; since one Mahay ojana 
—4,000 miles.*®® 

2057152 yojanas— 8228608000 miles and 6 months 
=6x30x24x60x 540000 prativipalan^a*®^ 

distance travelled in six months 
= 8228608000 X 6 x 30 x 24 x 60 x 540000 miles 
= 1.15x10** miles nearly.*®® 

This is almost the same as the magnitude of Rajju arrived at 
from the Einstein’s value of the radius of the universe. If we 
identify the unit of time {ksam) with PrativipalanSa the agree- 
ment is quite close. The following points should, however, be 
noted in this connection: 

The dimentions of the universe have been estimated by Eins- 
tein on the basis of a spherical finite universe whereas the shape 
of the finite universe according to Jaina is anthropomorphous 
with infinite pure space on all sides. 

Considering these odds, it is very difficult to make an exact 
comparison between the modern determination of the size of 
the universe and the determination of the ancients. However 
all that has been said above reflects credit on the work of 
ancient thinkers. 

Modern theories of the universe regard the universe as 

203. There is one element of uncertainty in the definition of yojana-. the 
MahSyojana (used for measuring the dimensions of continents and seas) 
=2000 koSas but whether one ko^a=2 modern miles of 1760 yards each 
cannot be said with certainty. 

204. 60 Prativipalan^a=l Prativipala 

60 Prativipala =1 Vipala 

60 Vipala =1 Pala (tr^r) 

60 Pala =1 Ghari=24 minutes (rr^) 

Therefore 1 minute = ^0*^ .=540000 PrativipalSn^g. 

205. According to Hindu Puraoas, taking a Yojana equal to 100/11 
miles and a ksana equal to i of a second, we get the following for the 
magnitude of a Rajju — 

100 

2057152 X 4 X 1 5552000 

(6 months^ 15552000 seconds) 

On simplification this gives one Rajju 
=1,16x10^“ miles nearly. 
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expanding although the final word has not yet been pronounced 
on this point.*®* 

For furthar discussion on Space read pages 33-42 ante. 

• 

SUTRA 13. 
qrrfwfi 1 1 S ? 1 1 

DHARMIDHARMAYOH KRTSNE (13) 

(The whole universe or Loka is the place of Dharma and 
Adharma Dravyas.) 

Also : 

(Tr. — Both Dharma and Adharma are co-extensive with 
Loka or universe.) 

In order to make the point clearer, Acarya Amytacandra 
gives the following in Tattvartha Sara : 

srT|wni 11“'' 

Dharma and Adharma are placed in the universe (not like a 
pot inside a room) but permeate the whole of it as does oil 
inside the oilseeds. 

206. In *The Observational Approach to Cosmology^ by Edwin 
Hubble, an authority on the subject, the author says: “The investigations 
lead to alternative pictures depending upon the alternative possible inter- 
pretations of red shifts.’* The author further goes on to say whether the 
‘red shift’ in the spectra of the nebulae are due to the expansion of the 
universe or due to ‘some unknown principle of nature’ it is not yet 
decided. 

According to Jaina thought expansion of the universe is not possible, 
as there is no medium of motion outside the Loka. The wellknown red 
shift has been explained recently from Einstein’s theory of Relativity (see 
the Preface to The New Edition), 

207. Uttardcihyayana Sutra, 36.7 

208. Tattvartha Sara, 3.23. 



94 


Cosmology : Old and New 


Also in Sarvartha Siddhi : 

‘'3TiTT^S5rf?«Tgt ifcT ^«TT 
SSTTflft JT I f% c[f| ? II 3T?ir>ir- 

(Tr. — The Dravyas Dharina and Adharma are not situated 
in the universe like a pot inside a cabin. Then how? They 
pervade every iota of it' as does oil inside the sesamum seeds. 
These Dravyas mutually interpenetrate without affecting their 
respective functions. This is possible because they possess the 
property of accommodation.) 

The diffusion or interpenetrability of Dharma Dravya into 
Adharma and vice versa is difficult to explain by comparing it 
with a similar concrete case in Nature for these Dravyas are 
formless, nonmateriaF® and non-atomistic, whereas everything 
concrete in Nature is extremely porous. A similar difficulty is 
experienced in imagining how an infinite number of souls, who 
have attained Nirvana, are residing at siddha sild, which is of 
finite dimensions. This also is explained by saying that pure 
souls, being non-material, possess the power of inter-penetra- 
bility and hence their existence, infinite at one place, is possible. 
The analogy of light is sometimes employed to explain these 
cases. The light from a single lamp can fill a whole room as 
well as light from a thousand different lamps; yet light given by 
each lamp does not lose its identity but only interpenetrates. 
However the point cannot be hidden that light is atomic. If we 
assume these media to have parts, the necessity of assuming the 
existence of another medium filling the interstices will arise and 
the original difficulty will now be associated with this new 
medium and so on. Hence the only reasonable solution is to 
regard Dharma and Adharma as wholly continuous non-mate- 
rial media mutually interpenetrating like the electrostatic, magne- 
tostatic and gravitational fields, which, although they are of 
different character do not mix; each preserves its individuality 
regardless of the other. Many instances may be quoted even 
in the case of material substances where imagination has to put 

209. Sarv&rtha Siddhi on Sutra 13. 

210. i 

{Tattvdttha Vdrtika, 5.13) 

211. See The Evolution of Physics by Einstein and Infeld, p. 141. 
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up with apparently glaring contradictions. Imagination is not 
always the test of possibility. 

For instance, the law of gravitation for material bodies as 
quoted on pages 27-28 ante is that every piece of matter attracts 
any other piece, but this law does not hold when the distance bet- 
ween the particles becomes very very small. The attraction changes 
into a repulsion. We quote from a standard book recently 
published: “Since two different atoms cannot be absolutely super- 
posed on one another, it would seem that a repulsive force must 
come into play between two atoms when the distance is of the 
order 10“’ cm., and that Newton’s law then ceases to hold.”““ 

Is this not an apparent contradiction difficult for the mind to 
grasp? Why should the force of attraction between particles 
change into a force or repulsion at small distances? Even in 
ordinary life we see that the repulsive force which keeps the 
wife away from the husband changes into an attractive force 
and the wife does not want to be separated from her husband 
beyond a certain distance. 

A similar point has been discussed on page 13 ante, wherein 
the leading physicist Dr. M. N. Saha, F.R.S., says, “It is not at 
all clear how stripped atoms with a large excess of positive electri- 
city can be so closely packed; because as the charges are of the 
same sign, the tendency would be for infinite dispersion instead 
of abnormal condensation. But such cases of abnormal conden- 
sation are not altogether unknown in physics.” 

Hale in 1918 demonstrated beyond doubt that the sun-spots 
ffad an intense magnetic field of about 50,000 gauss, which is 
further confirmed by the phenomenon of Zeeman effect. But 
this is quite unbelievable in the light of the experiments carried 
on the surface of the earth. The temperature of the sun-spots 
is very very high and experiments show that a white hot body 
cannot retain magnetism. In spite of this it exists in the body of 
the sun. 

The antithesis between a wave and a particle is the burning 
problem of the day. Certain phenomena in physics are explained 
by saying that light energy consists of waves in aether and in cer- 
tain others we have to postulate that light consists of a shower 
of bullets shot from the luminous body. How can these two 


2 1 2. Properties of Matter by Champion and Davy. (1936). 
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contradictory aspects be reconciled? As Sir William Bragg has 
said “On Mondays, Wednesdays and Fridays we adopt the one 
hypothesis; on Tuesdays, Thursdays and Saturdays the other.” 
This is a good piece of humour rather than an explanation. The 
contradiction becomes all the more conspicuous when we say 
that experiments have been discovered in which both ideas are 
found necessary at the same time, for instance in the case of 
counting the interference fringes by means of an electron- 
counter. 

It is difficult to reconcile such cases of Pudgala Dravya 
what to say of the formless realities whose laws of interaction 
cannot be studied by experiments. 

The young English physicist Dirac introduced at one time 
the apparently funny conception of the electron of ‘negative 
mass’— the electron which “does not in any way betray its exis- 
tence by any measurements whatsoever, — which has played its 
role on the stage of the universe and retired for good.” 

These examples suffice to show that however hard it may be 
for the imagination to deal with the interpenetrabiiity of Dharraa 
and Adharma'Dravyas, it is nevertheless the legitimate explana- 
tion of things. 

Now coming to the next point, viz., the existence of these 
substances (media) within the confines of the Loka and not be- 
yond, we find that this is a much more reasonable and satisfac- 
tory assumption than Einstein’s finite universe ‘with no space 
beyond a certain space’. According to Einstein’s Cylinder 
theory neither the universe had a beginning nor will J! 
ever come to an end. In other words, it is a stable unit. 
If we regard our universe as infinite it cannot be stable at 
the same time, for in that case we can think the infinite space 
to be filled with a number of universes and their attractions on 
our universe would scatter it into infinite space. In order, there- 
fore, to maintain the stability of our universe running from an 
infin ite past into an infinite future the universe was conceived 
as of finite dimensions, but since mathematical conditions nega- 
tive the idea of a void beyond finite universe, the whole space 
was taken to constitute the finite universe. 

The Jaina concept is more comprehensive because the stability 
of the universe is maintained by saying that there are no media 
of motion and rest beyond a certain limit and consequently 
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matter or energy can never go out of it, i.e., the total energy of 
the universe will ever remain constant. Further, since Jainism 
regards space as a reality, there is no void beyond Loka but 
only one substance, — pure space and nothing else. All the 
difficulties are thus ingeniously overcome. 

Dr. Phylip Norrison of Massachussetts Institute of Techno- 
logy (USA) recently declared “Astronomers know far too little 
to make a choice among theories of the universe and no theory 
is adequate at the moment.” Still the astronomers of the world 
are divided into two groups on the question of the origin of 
the universe. One group believes in the Big Bang theory and 
the other group in the continuous Creation theory, also known 
as Steady State theory. According to the Big Bang theory some 
ten billion years ago, the universe began explosively as a fire- 
ball of matter and radiation expanding from almost a point 
(not out of nothingness) the Primeval Egg and is still expanding. 

The Steady State theory was first advanced by British Scien- 
tists Hermann Bondi and Thomas Gold in 1948. Later, British 
Astrophysicist Fred Hoyle joined hands with this group to be- 
come one of the great advocates of Steady State Cosmology. 
According to this theory the universe was not created at any 
instant of time but the universe exhibits the same large scale 
appearance from eternity to eternity. 

This is in perfect agreement with the Jaina view. 


SUTRA 14. 

in V 1 1 

EKAPRADESADJSU BHAJYAjH PUDGALANIM (14) 

(Tr . — In one Pradesa, i.e., in one unitary cell of space only 
one atom of matter will find place if it is in a free state but in 
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an aggregate form any number of atoms can occupy one or 
more cells of space.) 

The same idea is expressed in Dravya Samgralia: 

i^3T'T^?fr STtiT ftfsT 11®" 

(An atom of matter, though occupying one cell of space, 
may occupy many cells when it combines with other atoms to 
form different Skandhas (aggregates). From this point of View 
it may be looked upon as multicellular (BahupradeSi). 

The author of Sarvartha Siddhi has explained this phenome- 
non, in greater detail, thus: 

I ^«lpTrEr- 

^ I tT^crq7:%S?r^'TSl^R52TTJ=R’^ II®" 

(One atom occupies one cell of space or two atonis in a 
state of abnormal condensation may be accommodated in the 
same cell. Two free atoms will occupy two cells as well as two 
atoms forming a diatomic molecule will cover two cells. Three 
atoms can be located in a single cell if they are all in a state of 
abnormal condensation, they can occupy two cells if two 
atoms are in a state of condensation and one is free; they 
occupy three cells if they are all free. And this process is to be 
continued to infinity.) 

Then the question has been raised as to how such an enorm- 
ous crowding of material atoms is possible, although interpene- 
trability may be true in the case of non-material media like 
Dharma and Adharma. The answer given is that these are 


213. Dravya Samgraha, 26. 

214. Sarvartha Siddhi on Sutra 14. 

215. For an explanation of 'abnormal condensation,’ i.e. Suksma 
Avagahana Sakti read pages 3-14 ante. 
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cases of abnormal condensation like the superposition of lights 
from different lamps in a single room. 

The same reason has been assigned for this crowding by 
other writers. For instance: 

Or 

%Ks?c?r^sr^sfqr ^^sfq- ii'^’ 

This distribution of atoms in prade^as or cells of space has 
a very great likening to the distribution of particles in Bose- 
Einstein or Fermi-Dirac Statistics where probabilities of various 
combinations have been mathematically calculated. We can 
only make a passing mention of this highly complex piece of 
mathematics. 

In the standard work ‘A Treatise on Heat' by Dr. M. N. 
Saha, F.R.S. and B. N. Srivastava, the calculation of probability 
from Bose-Einstein Statistics is given on p. 717. “The next 
operation is to distribute these N,-particles amongst As-cells so 

that each cell may contain 0,1,2 up to Nj identical particles.” 

Then follows the expression for the probability of the various 
states. 

Also on page 718 “In the Bose-Einstein Statistics a particular 
cell or degree of freedom was supposed to be capable of accom- 
modating any number of particles. Fermi conceives a third 
kind of statistics in which one cell should not accommodate 
more than one particle.” 

How an infinite number of atoms in a subtle (Suk§ma) state 
can be accommodated in one cell has been discussed in pages 
13-14 ante. 




216. Tattvartha Rajavdriika on Sutra 5.10. 

217. Tattvartha Sara, 3.26. 
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SUTRA 15. 

[ n y 1 1 

ASANKHYEYABHAGADISU JIVANAM (7i) 

3T?r^vrT’nrTf^'| i ) 

(Souls are existent in every iota of space beginning with one 
or more countless fractions of it up to the whole universe, i.e., if 
the space is divided into countless parts, the size of a soul can be 
so small as to occupy one or more of these parts and in special 
cases the size of a single soul can fill the whole universe.) 

(Jiva becomes equal in extent to a small or a large body by 
contraction and expansion.) 

This view of the Jainas has been badly criticized by Sankara- 
carya in his commentary on Vedanta-Sutra 2’2'34. He argues 
that if a soul is equal in extent to its body, it is impossible that 
the same soul can enter into the bodies of a fly and an elephant. 
In fact there is a controversy amongst the philosophers regard- 
ing the precise part of the body which should be assigned as 
the seat of the soul. Some think it is located in the heart, 
others think it is located in the head or in some specific brain 
centres. If this view is accepted it is difficult to think how one 
could feel the bodily affections as its own. Since a body grows 
from a microscopical size in the mother’s womb to its full 
proportions and contracts again, at the end of its earthly career, 
to reincarnate into a new seed, it follows that the size of the 
soul cannot remain fixed. 

This subject is well discussed by S. J. Maher in his work on 
Psychology where he says : “(the soul is) an immaterial energy 
exerting its proper activities ubiquitously throughout the living 
body.” 

According to the Jaina view the soul expands to fill the whole 
universe at the time of Samudghata®^® (i.e., exit of the soul from 

218. Dravya Satngraha, 10. 

219. i 

fvnninif ?rnitrr?<irr»f g i 

{Gommata-Sara, Jivakanda, 668). 
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the body without leaving the original body altogether). 

Science associates life^^® with tiny organisms called cells 
which are composed of a substance named 'protoplasm*. 
According to Arthur Dendy, D.Sc., protoplasm "is a mixture 
of proteids, mineral salts and water, which has remarkable 
powers of selection, e.g., one organism will select silica while 
another selects calcium carbonate from the same sample of sea- 
water and for the same purpose.”^-^ 

It is evident that 'life* must be associated with protoplasm 
since non-living combination of matter cannot be thought of as 
possessing the power of selection referred to above. 

"Protoplasm is the name for the viscous fluid which contains 
the life of every cell.’*^^^ 

"This tiny cell has powers and complexities that put it in the 
class of a higher animal. You cannot hope to account for its 
substance^^^ until you are able to melt down a whole animal 
and account for its emotions by rows of O and H and C and 
some numerals.^*'^^^ The ultimate analysis of a cell must be as 
difficult as the analysis of a robin. When you give a common 
name, protoplasm, to the substance that you find in all cells 
you are not saying anything. 

Dr. John Baker gives us, the following information : 

"Quite recently a most ingenious apparatus has been inven- 


220. * ‘Protoplasm, the fundamental constituent of both plants and 

animals^ contains chemical compounds chief amongst these are the 

proteids. It is the presence of these unstable proteids which confers 
upon protoplasm its peculiar fitness to form which has been so aptly termed 
by Huxley "as the physical basis of life.” 

(Vide Outlines of Evolutionary Biology^ p. 1) 
"Wliatever view we may take with regard to the question of vitalism, 
there can be no doubt that the most distinctive property of living proto- 
plasm is its power of controlling chemical and physical processes so as to 
make them yield results different from those which would be obtained if 
we were dealing with not-living matter. The various processes upon which 
depend the functions of movement, nutrition, respiration and excretion all 


appear to be controlled in this manner ” (Ibid., p. 23.) 

221. Ibid. 

222. Exploring The Universe by H. Ward, p. 145. 

223. The substance is the life, the soul. —(The author.) 


224. It refers to a chemical formula in terms of oxygen, hydrogen and 
carbon. 

225. Exploring The Universe by H. Ward, p. 146. 
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ted, by means of which we can poke an extremely fine glass 
needle into a single living cell and watch what happens under 
the microscope.... This is an extraordinary achievement. Another 
most striking line of research is to take a few cells out of a 
living body and keep them alive in a little glass compartment.... 
It is astonishing how long they live if you are very careful to 
seal them into their glass compartment without letting any 
germs get in. These studies of living cells are going to form a 
very important branch of the science of life.”"®*' 

Since all living bodies are composed of cells, beginning from 
that of amceba (a unicellular organism), which propagates its 
progeny by fission of its body, to highly complex organisms 
like that of a man whose body is composed of trillions of such 
cells, it follows that life and hence soul must permeate every 
living cell, i.e., soul is co-extensive with the body. The experi- 
ments of Sir J. C. Bose, F.R.S., on the response of plants*^®’ 
under chemical or electrical stimulus point in the same direction, 
i.e., diffusion of the soul in the entire body of the plant. (Read 
also pages 56 onwards.) 

• 

SUTRA 16. 

PRADESASAMHARAVISARPIBHYAM PRADlPAVAT {16) 

(Tr.— By the contraction and expansion of the pradesas, the 
soul, although it has a countless number of pradesas, occupies 
space like the light from a lamp. It can occupy the smallest 
possible body, viz., that of a bacterium or the biggest body of 
a Mahamaccha, with a length of 1,000 yojanas.) 

According to Jainas, therefore, a soul, although devoid of 

226. An Outline for Boys and Girls and their Parents, p. 187. 

in. The faculty of receiving and responding to stimuli of various 
kinds is one of the most characteristic features of living protoplasm. 

—{Arthur Dendy, p. 215.) 
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parts, is capable of expansion and contraction, like the light 
from a lamp and can become co-extensive with the universe 
under special circumstances. Seven kinds of samudghdta are 
recognized in Jain philosophy : 

vedana samudghdta — Extension of the soul outside the body 
through excessive pain in search of the proper herb which would 
heal up the pain. When the prade^as of the soul come in 
contact with the required herb, the pain disappears and then 
the pradeSas contract and the soul occupies the normal position 
inside the body. 

kasdya-Samudghdta — Extension of the soul outside the body 
through excessive anger in order to cause injury to the source 
of provocation. 

vikriyd-Samudghdta~Th& potentiality of the soul by virtue 
of which it can extend or diminish the size of the body enor- 
mously or can form a number of living bodies by extension of 
the pradcsas. For instance it is said in Hindu Ramdyana that 
Hanuman ; going in search of Sita, visited asoka vdfikd, in the 
diminutive form of a fly or it is reported that the great Yogi 
Lord Shri Kri§na used to dance with Gopis, each Gopi with 
one Kri§na to pair. 

marandntika-samudghdta — The extension of the soul, just 
before death, to the place where it is going to be re^bOrn and 
the subsequent restitution after the visit. 

taijas-samudghdta — is of two sorts, Subha, and ASubha. 
In the first kind, we have the exit of a white form, twelve 
yojanas in length, nine yojanas broad from the right shoulder 
of a sage through extreme commiseration when famine or epi- 
demic spreads in some part of the country. After destroying 
the calamity the figure re-enters the body. In the latter kind, 
a red figure of similar dimensions issues forth from the left 
shoulder during excessive rage, and after wreaking vengeance 
destroys the sage himself. 

dhdraka samudghdta — The exit of a white human figure, , one 
cubit in length, from the forehead of a sage to.resolve a doubt 
by seeing some Kevali (a saint — possessed of infinite knowledge). 

kevali-samudghdta^^^ — Under some special circumstance the 
soul of an Arhant (Pure-Soul Incarnate) expands and fills up 

228. For details of various kinds of Samudghata read Cdnwiatd SSra, 
JIvakanda, g&thas 543-667-669, S.B. J., Vol. V. 
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the whole universe without leaving the original body. 

All systems of Indian philosophy regard soul as potentially 
divine and the seven forms of samudghdta described above give 
an idea of the latent capacities of the soul, but one thing which 
human mind fails to grasp is “how can a substance without 
parts expand and contract like this ?” 

The great mathematician Professor Max Born, in his work 
“The Restless Universe" has told a fairy tale on page 240 in 
which a gnome presents a boy with a money-box in the form 
of an earthen ware-ball hermetically closed on all sides. The 
boy moves about, shaking the ball all the time and at random 
moments a gold piece jumps out of the solid ball, although 
there is not even a trace of hole in it. 

Prof. Max Born adds the following in conclusion : “For 
what we have just described as happening in a fairy tale, pieces 
of solid matter moving through solid walls does aclUally happen 
when nuclei! emit alpha-particles.” It is worthy of notice that 
even in this highly rationalistic age of Science such apparent 
absurdities find a passport. The reason is that the facts cannot be 
overlooked, whether we are able or not able to offer ‘a rational 
explanation’ for them. For instance, in the issue of “Armchair 
Science” (London) for December 1937 we read of ‘men who 
see without eyes.’ After describing the case of Ouvrieu, the 
writer says, “There is not the least doubt of the facts of this 
case, as they- are supported by the testimony of noted specia- 
lists...” and adds that “these phenomenal powers are indeed 
seldom capable of rational explanation.” Next he quotes the 
case of the famous clairvoyant Kele, who has during the last 
seven years detected several cases of would-be suicides and pre- 
meditated murders. “He possesses an inexplicable faculty for 
knowledge and psychiatrists, while compelled on the evidence 
to accept the facts, are totally at a loss to offer any convincing 
explanation.” Many such instances can be multiplied. How- 
ever in the present case there is one ocular evidence. 

The protoplasm, with which biologists associate the pheno- 
mena of life, possesses a remarkable property of contraction 
under stimulus electrical or otherwise. It can be easily seen 
with the eyes as demonstrated in the famous experiments of Sir 
J. C. Bose, F.R.S. Contraction of protoplasm means contrac- 
tion of living substance, the soul, showing thereby that the 
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Hypothesis of the expansion and contraction of the soni sub- 
stance is tenable. 

SUTRA 17. 

TTfcrf^STc^q-TTfl q-TTferif- 
mV9ll 

GATISTHITYUPAGRAHOU DHARMl- 
DHARMAYORUPAKlRAH. (77) 

I ) ' ' ' 

(Tr. — The function of Dharma and Adharma is to support 
respectively the motion and rest of souls and matter.) 

These Dravyas and their nature have been fully discussed, 
in pages 14-33 ante. We shall deal here with a few points more : 

The author of Sarvartha-siddhi has raised various interesting 
questions and then answered them satisfactorily. What is the 
harm if we associate the functions of motion and rest with the 
space which exists everywhere ? The answer is : 

i.e. “By doing so, the division between Loka and Aloka, finite 
universe and infinite empty space surrounding it, would disap- 
pear.” 

As has been discussed in pages 96 et. seq. this division is 
absolutely essential in order to ensure the stability and eternity 
of the universe. 

The next question raised and answered by him is 

i.e. “How can motion or rest be possible when the Dravyas 
Dharma and Adharma are uniformly distributed in the universe 
and have equal potency? i.e., the motion of bodies would be 
opposed by the co-existing and co-operative forces of Adharma 
and vice versa.” And the answer given is: “It is not so because 
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Dharma and Adharma are not active forces but passive media.” 

The same idea in Rajavartika is expressed as follows : 

'rfww^Tsq-" 

Just as a lame possesses the power of walking or an eye 
possesses the power of seeing, but the former requires the aid 
of a crutch or the latter needs light in order to see, so does the 
motion and rest of bodies need the help of the invisible media, 

Dharma and Adharma. 

We have shown in the commentary on Sutra 1 that the 
Aether of the scientists is the inactive medium, corresponding to 
Dharma Dravya, which helps in the motion of things, while 
Adharma is another invisible medium, called the Field, through 
which the forces of gravitation and electro-magnetism operate 
and maintain the stability of the microscopic as well as of the ! 

macroscopic world. The phenomenon of gravitation, as ex- , 

plained by Einstein is a passive property, wrongly associated 1 

with Space, (see page 31 ante) We give below a few more \ 

quotations to show that the scientists do recognize a separate I 

medium for the ‘rest’ of the bodies. I 

“The gravitational constant is independent of the nature of ; 

masses. The same researches proved that the gravitational , 

constant is independent of the state of chemical combination of 
the elements in the masses. The fact that an element is radio- ;; 

active has also been shown to have no effect on the gravitational 
constant. Eotvois- and his collaborators and also Majorana, 

Austin and Thwing have investigated the effect of interposing 
layers of different media between attracting and attracted bodies. 

Very dense media, such as lead and mercury, were used. No 
effect could be detected.”^®® 

The gravitational constant represents the action of the 
medium on the phenomenon of gravitation and since the medium j 

is non-material, invisible, and passive we see that its properties 
do not change whether we bring mercury or lead between attrac- 
ting bodies or bring out any physical or chemical change in the 
surrounding things. 


229,' Properties of Matter by Champion and Davy,/>. 43. 
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“Gravitatiorf^® is linked up with light and other Electro- 
magnetic-phenomena."^^ 

This statement amounts to saying that the cause of ‘res*t’. of 
the electrons inside an atom, or that of atoihs inside a molecule 
is the same as that which keeps the members of the solar system 
together. More recently N. R. Sen has shown that Einstein’s 
modified field equations have the consequence that an electron 
of finite radius must have f of its total energy of electro-magne- 
tic origin and J of gravitational origin {Zet. F. Physik, 40). This 
leaves no doubt that the reality, which Jain philosophers have 
given the name Adharma, is responsible for the stability of the 
atoms and the molecules as also of the galaxies and the solar 
system. This Adharma Dravya is being called under the name 
of ‘field of gravitation’ and the ‘electro-magnetic field’ which 
for want of clear conception is vaguely associated with the 
surrounding space. So that we read: 

“All matter or energy modifies the properties of Space-Time 
in its neighbourhood, producing what is called afield of gravita- 
tion It is not a direct instantaneous action at a distance 

produced by an attracting body. The cause of the deformation 
of space-time in the neighbourhood of matter or energy, that 
is, the cause of gravitation, is still unknown.” 

Since ‘science’ means ‘measurement’ and Invisibles are not 
always susceptible to measurement, the scientists cannot posit 
any invisible entity unless the postulate is extremely essential 
for explaining phenomena in Nature. Many such invisible 
quantities do exist with the scientists, whose nature they are 
ever trying to explore. For instance, they have lately postulated 
the existence of an unknown particle ‘neutrino’ to save the law 
of conservation of matter and energy*®® breaking down. So we 
read in the “Reports on the Progress of Physics," Vol. Ill (1937, 
London), p. 95: “Attempts to detect and ionization by the 

230. Gravitation is said to be the cause' of stability of the macroscopic 
world, the galaxies or the solar system while electro-magnetic forces 
account for the binding of atoms within a molecule. According to the 
Jains both these functions are discharged by the same Dravya, Adharma. 
This view is confirmed here. 

231. Properties of Matter hy Champion and Davy, P- 45. 

232. Ibid. 

233. The law is : Matter or energy can change form but they are indes- 
tructible. 
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neutrino have failed, and the only evidence for its reality is 
in its success in accounting for the facts of beta-ray disintegra- 
tion." 

Shri Pujyapada in Sarvarthasiddhi himself has raised the 
question ; 

w. %g; ^ i 
f^T^^nr-sTcir^mFr^^T ^ i” ■ 

Are not the Dharma and Adharma Dravyas like the horns 
of a donkey, when they are not visible with the eyes? He ans- 
wers, No. The Omniscient eyes of the ‘Universal Observer’ 
have seen these Dravyas which is the ancient way of saying that 
these realities are absolutely necessary in order to explain the 
processes in the universe. 

We are, therefore, of opinion that if instead of vaguely talk- 
ing about ‘field of electro-magnetism and gravitation’^®''® We 
postulate in clear terms a separate medium of rest, like the 
aether, many difficulties would disappear. 

Science is at present fumbling over the question of Adharma 
Dravya. As we have mentioned on p, 43 fin. the nearest 
approach to this concept is the Field of the Physicists. But 
they are again trying to associate material properties with this 
immaterial medium, the exact nature of it being still a matter 
of controversy. We quote here a few lines from the Evolution 
of Physics by Einstein and Infeld, p. 256 : 

“We have two realities; Matter and field. There is no doubt 
that we cannot at present imagine the whole of physics built 
upon the concept of matter. But what are the physical criteria 
distinguishing matter and field?... We could say. Matter is where 
the concentration of energy is great, field where the concentra- 
tion of energy is small. 

But if this is the case, then the difference between matter and 
field is a quantitative one. There is then no sense in regarding 


234. In recent years the neutrino has been discussed and confirmed. 

235. In the report published in the ‘Hindustan Times’ of 31st August 
1938, of a paper read by Sir Sulaiman htfate Wit National Acadanjy of 
Sciences, India, at Allahabad, on 28th August, it is said that “Sir Shah 
Sulaiman has developed his theory further, claiming to have identified 
gravitation with electricity”. If so, the Jain view of Adharma Pravya finds 
full confirmation. 
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matter and field as two qualities quite dilferent from each other. 
It seems impossible to give an obvious qualitative criterion, for 
distinguishing between matter and field. ...Could we not reject 
the concept of matter and build a pure field physics?.. .We have 
not so far succeeded in fulfilling this programme convincingly 
and consistently. At present we must still assume in all our 
theoretical constructions two realities: field and matter. 

• 

SUTRA 18. 

3TT^T^5F'2TT^TrT^: 

IKISASYIVAGIHAH (75) 
('sft^Rm^STFTTir ^ 3T^?TTf: 1 ) 

(The function of Space, i.e., Aka^a is to give place to all 
other substances.) 

The nature of Aka^a has been an intriguing problem for 
long. The Idealistic school of philosophy in the East as well 
as in the West has regarded it merely as a ‘form of conception.’ 
Kant, the great European philosopher of this school, regarded 
the external objective world including ‘the starry heavens above’ 
as a fictitious creation of the human mind. Nature or Prakf ti, 
according to him, arises out of the co-operation of sense-mate- 
rials and the activity of mind. Space and time form the a priori 
constitutive elements of experience. 

The metaphysical dualism of Kant was converted into idea- 
listic monism by the German philosopher Hegel. He reduced 
jail finite things and persons as mere attributes of a certaiil 
Absolute of the nature of a spirit. Herbert Spencer, in his 
own way, strengthened the arguments in favour of monism, and 
phenomenality of experience. The European scholars like Max 
Muller and Deussen were influenced by the same ideas. In the 
East the Vedanta school advocates the uncompromising theme 
of monism (Advaitavada) and has no explanation to offer for 
time, space and the Laws of Causality which constitute the 
world of matter and energy. 

The times have changed now. The Hegelian doctrine, as 
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sponsored today by Bradley and Bosanquet, which identifies 
thought with Reality, is openly ‘condemned as pernicious meta- 
physics.’ This is due to the introduction of modern scientific 
methods in the pursuit of knowledge. The Idealistic school 
regarded Nature as a form of conception, the new school of 
Realism regards ‘concept as a convenient fiction to comprehend 
Nature’. 

“The mathematical discoveries of Cantor, Peano and Frege 
have once for all reclaimed certain fundamental mathematical 
notions such as the concepts of infinity and continuity from the 
unwarranted criticisms of metaphysicians. As Mr. B. Russell 
clearly points out, modern Idealism must once for all relinquish 
its Kantian basis. It can no more depend upon the so-called 
demonstration offered by Kant as to the impossibility of real 
space and time. 

The wave of Realism is further intensified by the fact that it 
is intimately associated with modern science. The traditional 
Hagelian idealism of the West has been peculiarly adverse to the 
interest of science. It may be safely asserted that a system of 
metaphysics which does not take into consideration the method 
knd achievement of modern science is so far self-condemned... 
’...The Jain system of thought is peculiarly consistent with 
modern Realism and modern science 

The representative school of Hindu Realism, viz., the 
Vai§ei§ka philosophy, no doubt, regards Aka^a as one of the 
nine realities constituting the universe but the properties associa- 
ted with it are more those of Aether rather than that of mathe- 
matical space, (see pages 70-71 ante). 

“The reality of space is also borne out by the fact that in 
order to reach things it is necessary to traverse the distance 
which separates them from ourselves. Further the removal of 
space can only result either in the throwing of all things into 
‘nowhere’, or in the complete isolation of each individual atom 
from all the rest of its kind, and into being doomed to an 
eternal solitary confinement. The one is, however, as inconceiv- 
able as the other, for ‘nowhere’ is as great an absurdity as 
absolute vacuity and isolation is only possible in space, never 


236. Philosophical Introduction to PaAcSstikSya Sara by Prof. A. 
Chaldravartii S.B.J. Series, Vol. Ill, p. XIX. 
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in spacelessness.”^®’ 

The great astronomer Prof. A. S. Eddington is right when he 
says: “We must rid our minds of the idea that the word space 
in science has anything to do with void. As previously explai- 
ned it has the other meaning of distance, volume, etc., quantities 
expressing physical measurement... In any case the physicist does 
not conceive of space as void. Where it is empty of all else 
there is still the aether.” 

The slight misconception expressed in the last sentence, viz., 
where it is empty of all else there is still the aether, has arisen 
out of the fact that although scientists have come to regard 
space as a reality and associate all necessary qualities with it 
and more but they have failed to regard it as a substance in 
itself. If the latter point is accepted it is quite easy to see the 
truth of the Jain view that beyond finite universe there is infinite 
extension of the space substance. If space where finite, ‘it would 
be limited by something else and would have a beyond to it 
which must be either another piece of space or pure emptiness.’ 
Since the latter is an impossibility, it must be the former and 
therefore space must be a real substance, ‘for pure expansion is 
not thinkable in the absence of a substance in which it might 
inhere’. 

Consequently the claim of space to rank amongst one of the 
fiindamental substances constituting the universe is firmly 
established. 


SUTRA 19. 

SARIRA- VAflMANAIf-PRAVlPMIfl 
PUDGALlNiM. (19) 

(Matter forms the physical basis of the bodies, speach, mind 


237. Key of Knowledge, p. 747-48. 
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the respiration of the souls.) 

In Gommata Sara, the brilliant composition of §ri Nemi- 
candra Siddhanta cakravarti, we read the following : — 

jTTi^nfr I 

I II 

srr^TWTpjTKl ^ffcr i 

^m^TW^Trorr^ tr’ii ^ i 

1 1 

(Tr. — Matter is the cause of making of the bodies. One 
kind of molecules, called Aharakavargana, form the first three 
-types of bodies described on page 64 ante and the respiration. 
Electrical energy (Tejo-vargana®®“) forms the fourth type, viz., 
the electrical body.) 

Speech and mind (mana) are constituted by another two 
specialized forms of matter-molecules called respectively Bha§a- 
vargapa and Mano-vargapa. The inner subtle body (karmana 
sarira) which is the seed of all mental and physical activities is 
made of eight kinds of Karmic matter. 

The fifth class (Suksma) out of the six sub-classes of matter 
(vide page 65 ante) has been further divided into five divisions 
called vargapas : dhara varga(id, taijasa vargand BhaM vargaj^d, 
mano-vargand kdrmdnd vargand. This is a case of specialization 
of fine ‘matter’. A similar specialization has been found to exist 
in the case of protoplasmic cells of living matter. For instance, 
the great biologist, Arthur Dendy writes as follows ; 

“There is another point of view with regard to the living 
cell. It is not only the moiphdlogical or structural unit of the 
body but also the physiological or functional unit”®^®. 

Human body has been estimated to contain 26 trillion cells 
but divided into groups, each group has a special function to 
perform. . The group of cells, which constitutes the eye, cannot 


238. (jommdta Sara Jlvakan<)a, 606-608. 

; 239. It should be noted here that Jainism regards electrical as .atomic 
and so it is. 

240. Outlines of Evolutionary Biology (Arthur Dendy), p. 68. 
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discharge the function of the auricular group and this differen- 
tiation cannot be explained unless we assume that matter 
constituting the various groups of cells is differentiated in some 
way. 

Matter supports the process of respiration is clear from the 
following : 

“Respiration, in the scientific acceptance of the term, is 
simply the exchange by the organism of the carbon-di-oxide 
gas which has been formed in the body in the process of com- 
bustion for the oxygen gas which is required for that combus- 
tion. It is therefore a double function — oxygen being taken 
in and carbon-di-oxide got rid of by one and the same 
process.”*^“ 


SUTRA 20. 


I Ro 1 1 

SUKHA-DUHKHA-JIVITA-MARAVOPAGRAHISCA. (20) 

5?irwFTT- 

f I ) 

(Soul experiences pain, pleasure, life and death through the 
agency of matter.) 

Shri Kundakundacarya says : 


“WT ^>rTT aiKT 





(From the practical point of view, a worldly soul draws in 
the fine karmic matter in consequence of the activities of mind, 
body and speech and experiences their results.) 

The theory of transinigration of soul has been explained by 
Jains in terms of karmic matter, extraordinary conception 
found in no other systern of thought. According to this view, 
all actions of embodied living-beings, whether mental or physi- 
cal, including speech, are followed by an influx, of fine molwules 
of energy towards the soul, the latter constituting what is called 


241. Ibici. p. 8. 

242. Niyama-Sara, 18. 
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the Kdrmana Sarlra. (vide page 64 ante) Activity of a good 
kind attracts meritorious while activity of a bad kind attracts 
the opposite kind of karmic matter, The Kdrmana Sarira is the 
vehicle of transmigration and passes from life to life. The 
dragging of the soul from one physical body to another is well 
described by late Mr. J. L. Jaini.®** 

“It is not fate, nor even predestination : but it is the ever- 
continuous balancing of the different accounts that we keep 
with the forces of life. There can be no mistake, no suppres- 
sion and no evasion. The credit and debit sides go on auto- 
matically ; and whatever is due to us is paid us ungrudgingly 
and without demand. The continuity cannot be broken by 
change of house ; the debits of London are not extinguished by 
going to Berlin : nor is the liquidation suspended till the Day 
of Judgement. The karmas are not extinguished simply because 
we give up the body called A. When we are dead as A, the 
karmas must still bear full fruits. The karmas constitute the 
Karmic body and it drags us into another state of being.” 

The fusion of soul with matter results in the production of 
eight kinds of forces : those which obstruct knowledge ; those 
which interfere with perception ; those which obstruct right 
beliefs ; those that regulate the experiences of pleasure and 
pain ; those which are responsible for the building of different 
knds of bodies and shaping the limbs ; those that determine 
the duration of life ; those that determine the lineage of the 
individual and lastly those which interfere with the doing of 
desired actions.®^* 

The union of karmic matter, with soul lasts for a limited 
time according to the intensity of passion present at the time 
of the influx. During this time it produces its effects and then 
sheds off gradually just as food and medicine produce effects 
inside the body for some time and then go out. Control of 
mind, body and speech leads to the prevention of Karmic 
matter coming in and total freedom from all Karmic matter 
raises the soul to the status of divinity. 

The theory outlined in the previous paragraph seems to be 
confirmed by the picture of life in which the activities of mind 

243. Outlines of Jainism, p. 29. 

244. For a fuller and detailed account of these forces, read Oommata 
Siia, Karina Kanija, S.B.J. Series, Vol. VI. 
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and matter constitute a super-radio sending and receiving a 
continuous chain of electrical waves, an account of which is 
given on page 71 et seq. Influx of these waves is nothing 
but the influx of fine Karmic matter. 

Not only is matter the basis of pleasure, pain, life and death 
but one piece of matter is capable of producing physical and 
chemical changes in another piece of matter. This fact is 
connoted by the word upagraha in the Sutra. Says the author 
of sarvartha-siddhi : 

^?r5q:T_^^T^?TT 

The examples given here are the purification of bronze by 
the addition of certain ashes, the purification of water by the 
addition of an organic substance Nirmali and tempering of 
steel with the help of water. 

No more examples need be multiplied in this connection as 
it is well-known that the whole super-structure of modern 
science is built upon physical and chemical changes in matter. 

• 


SUTRA 21. 


PARASPAROPAGRAHO JIVInAM. (21) 




^RTtl (^spTT:) l) 


(The mundane souls help and support each other.) 

The author of Sarvartha Siddhi amplifies this Stitra as 
follows : 

3n=^: 

%r5r%'TT?:^JTT%rEi%^^?T =^1 ii 3rT=^R 


245. Sarvartha Siddhi on Sutra 5*20. 
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^|q%5?Tf^%rfW!T^T'T^ 

I f^T srfq- ^r^^?iT5r^^T3n^fqT5W^fsr^"-i” 


(The master and his servant, the teacher and the taught are 
examples of mutual obligation. The master helps the servant 
with money and the servant repays through his humble service ; 
a teachers renders a great service through his sound training 
and advice while the pupil repays the same through his good 
conduct.) 

The meaning of this Sutra is too obvious and needs no 
elaborate commentary. We all depend upon one another. The 
peasant provides corn to humanity, the weavers the clothes 
and so on. Not only that, we very often are the cause of 
pleasure and pain to others and sometimes responsible for their 
lives and deaths. 

This Sutra has a great ethical value ; it enjoins all worldly 
beings as a duty to live in co-operation and harmony, doing no 
harm to anybody so that eternal peace may reign on earth. 


SUTRA 22. 

q-Tc^TiTTc^ ^ IRRII 


VARTANl-PARIl^flMA-KRIYlff PARATViPARATVE 
CA KiLASYA. (22) 

I) 

(The function of time is to assist substances in their conti- 
nuing to exist {vartana}, in their modifications (parinama), in 
their movementss (kriyd)^^^ and in their priority (pamtvd) and 


246. The Jain Acharyas have described 10 kinds of motions : 

5-24.) 

Prayogagali— Motion of a projectile such as a bullet or a missile. 
BandhSbhavagati—Vncoiling of a spring or sprouting of a seed. • 


[Tattvdrtha Raja Vjavartika. 
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non-priority or juniority in time {aparatva). 

In other standard Jain works the time has been defined as 
follows : 

Vartana (Assisting in their continuity of being) is the charac- 
teristic of time. 

^ II'** 

(That which helps all substances, soul, etc., in undergoing 
modifications, is time.) 

JT f 11^*® 

Time is the cause of continuity in being. The attribute of 
continued existence is in all the six realities of the universe. And 
all substances undergo change through the support of time.) 

W ^ TfTWJTfe 5FnT ^ STtror^otirfl i 

i%f^q‘fT^TFTrzi'nit | JEnr ii®®“ 

(Time never alters itself into other substances nor does it 
change other substances into itself. It is merely the auxiliary 
cause of different kinds of modifications in other substances.) 

5ft gt ffTvft ^^Tt I 

TfTWmT^vTWt TTlIffSt ll'“ 

Cheda Oar/— Motion of sound waves as compressions and rarefactions 
in air. 

Abhighdta Motion of particles during an explosion. 

AvagQhana Ga/i— Motion in a resistive medium such as that of ships in 
a sea or of aeroplanes in the air. 

Guru Gan*— Free fall of a heavy body. 

Laghu Gat/— Motion of cotton flakes in air or Brownian movement. 

SaHcdra Ga//— Motion through diffusion. 

Sanyoga Gan*— Motion on horseback. 

Svabhava Ga/i— Natural motion of air, of the solar system and of the 
electrons inside an atom. 

247. Uttaradhyayan Sutra^ZS’lO. 

248. Niyamasdra, 33. 

249. Gommata Sdra, Jivakanda, 568. 

250. Ibid; 570. 

251. Dravya Samgraha, 21. 
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Practical or Apparent Time is that which is known from 
modifications produced in substances, while Real Time is that 
which helps to produce changes in substances and is understood 
from continuity. 

According to Jains, time is divided into two classes Vyava- 
hara Kala and Niscaya Kfila, i.e., Apparent and Real Time. 

Apparent Time is defined as : 

Apparent Time consists of hours, minutes, seconds, etc,, by 
which we call a thing to be new or old.) 

Or 

(The apparent time is known from the modifications (Pari- 
pama) that it produces in substances and from the relations of 
the sun, the moon and the earth (Kriya) and it is with the help of 
it that we determine (Paratva, Aparatva) antecedence or non- 
precedence in time of substances end events.) 

Or from Paficdstikaya Sara, we have 

cs 

II®'* 

(Apparent time is determined by changes or motions in 
things. The changes themselves are a result of Real or Abso- 
lute Time. The former has a beginning and an end, while the 
latter is eternal. The idealistic thinkers, both in the east and in 
the west*®* regarded time as a mere appearance. Vedanta has 
no explanation to offer for Time and the Vai^esika school 
regards time as merely the principle of change and not an 
actual substance.**® It is referring to such doctrines that the 
author of Candraprabha Caritam has said ; 

252. VardhamSna Puram, 16’34. 

253. Tattvartha Sara, 3 ‘45. 

254. PaHcSsUkSya Sara, 107. . , , 

255. Sec Kant's Philosophy as rectified by Schopenhauer, by M. Kelly. 

^56. See The Hindu Realism, p, 29. 
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srf^fT^TT'TT: ST=^^ 1^®’ 

(According to some there is no other time except that which 
consists of acts comprised by the rising and the setting of the 
sun.) 

Then in contradiction of this view the author writes : 

^ I 

(Though in ordinary language, the word ‘time’ is used to 
connote such acts (i.e., the rising or the setting of the sun) but 
real time is quite different from it. There is a time having the 
characteristics of a reality behind apparent time.) 

We shall speak more about Time as a Reality under Sutra 
39, For the present we shall confine our attention to the 
functions discharged by the Time substance. The characteristic 
function of Absolute Time is Vartana. Vartana has been 
explained as follows : 

II®®® 

Or 

ii®*® 

>0 0. CO 

Or from Sarvartha Siddhi 

i.e., Vartana is the perception of the continuity of existence 
of a substance understood from the changes produced in it in 
separate moments of time. For instance, if a quantity of rice 
is boiled on fire, from the instant that we put the pot on the 
fire slow changes go on continuously till it is boiled. Through- 

257. Candraprabha Caritam, 18'75. 

258. Ibid, 18-76. 

259. TattvSrtha RSjavSrtika, on Sutra 5-22. 

260. Tativdrtha SSra, 3'41. 
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out this period the perception of existence of rice is inferred. 
This is called Vartana. It is true that the inference of the 
existence of real time is to be drawn from the existence of 
apparent time as in the case of the boiling rice.®*^ 

Thus we see that the substance, which enables things to 
continue in nature or that which helps other five Realities in 
their continuity, is called Time by Jainas. Just as the central 
iron pin of the potter’s wheel is necessary for its revolving, so 
is time necessary for the ‘revolution’ of substances in nature. 
The question may be asked. If Time is the substance which 
assists things in their movements of continuity on what does 
Time itself revolve ? But the question is untenable. If Time 
were to depend on another substance for its continuance, the 
latter would require another substance to depend on and the 
chain would be interminable. It follows, therefore, that time 
exists by itself, and the things continue to be as a function of 
time. 

In the .Key of Knowledge by C. R. Jain we read the following 
forceful arguments in favour of Time as a substance : — 

“It is obvious that no philosophy ignores the elements of 
continuity and succession can ever succeed in solving its mystery 
(that of Time). Most of the philosophies of the world have 
taken it to be synonymous with succession and, consequently, 
failed to understand its true nature. Some have even gone the 
length of eliminating it from the list of existing substances, 
forgetting that things continue and undergo changes of form 
only in Time, not otherwise. In one of its aspects, then, Time is 
the source of continuity and in the other a kind of force which 
makes it impossible for things to leap over succession and 
orderliness, by making them travel, point by point, or step by 
step, on the path of evolution. Take away Time as an all- 
pervading force from the universe, replace it in the form of 
capsules of energy in the individuals and you destroy the possi- 
bility of succession, i.e., orderly causation, at a stroke, since in 
a world without time things might well occur and vanish like 
the beautiful palace of Alladin of the Wonderful Lamp. 
Remove Time altogether from the world and you stop its 


261 . i 

{RajavSrtika on Sutra 5 '22) 
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evolution instantaneously, since no world-process is conceivable 
where continuity and succession are both conspicuous by their 
absence. Thus, from one point of view, Time serves as the 
mainspring of the perpetuum, mobile, and, from another, keeps 
back the impish chance from playing its uncanny pranks with 
men and the things in the world”.®*® 

At this stage one is reminded of the great French philoso- 
pher, Bergson, who declared to the world that time was a 
potent factor in the evolution of the Cosmos. He was of 
opinion that changes and modifications are absolutely impossi- 
ble without time element and so is the view of the Jain writers. 

The view of modern science with regard to the ‘passing’ of 
time is well expressed by Richard Hughes : — 

“The only way in which you can tell future from past is 
that you will find more chance®*® and higgledy-piggledy in it ! 
To take a simple ease. Suppose I made a cinema-film, in which 
some children came into a tidy room and played about at 
random till it was thoroughly untidy and then left. Now it 
would be possible to show that film backwards — then you would 
see the children go into the room and romp about till it was 
thoroughly tidy — but you would not believe it, you would know 
the film was being run backwards. Well, the whole universe 
is a vast room, in which innumerable energy is arranged. To 
muddle thoroughly such an enormous room will take many 
aeons. But the process is slowly and inexorably going on ; and 
it is this increase of muddle on the side of us, this decrease 
on the other, which we feel as a difference between past and 
future: this growing disorder which we call the ‘passing’ of 
time”.®** 

It is this ‘muddling’ has been connoted by that word ‘Pari- 
nama’ (modifications) in the main Sutra and more clearly ex- 
pressed in gatha 750 of Gomma{asdra quoted on page 117. 




262. Key of Knowledge, p. 758. 

263. ‘Chance’ here means ’absence of orderliness’. 

264. An Outline For Boys and Girls and Their Parents, p. 343, 
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SUTRA 23. 

IR^II 

SPAR§A-RASA-GANDHA-VAmA VANTAJP 
PUDGALlJf. (23) 

(Pudgala or matter has four chief characteristics associated 
with it, viz,, touch, taste, smell and colour.) In a standard 
Swetambara work we read as follows ; 

3rj5tRT% i**° 

(Pudgala is characterized by five kinds of colour, five kinds 
of taste, two forms of smell and eight kinds of touch.) 

Acarya Sakalaklrti expresses the same view in Vardhamana 
Purapa as : 



Or in Pancastikaya Sara 

smouTT spTORnTTrRT’TT ^ II®** 

Eight kinds of touch have been described as : 

Soft, hard, heavy, light, cold, hot, smooth and rough. 

Rasa is of five kinds : 

i®*® 

Bitter, sour, acidic, sweet and astringent. Smell is of two 
kinds: 

1 ®*® 

Good smell and bad smell. 

265. Vyahhy& Prajnapti, 12*5*116. 

266. Paftcastik^ya Sara, 57. 

267. Tattv&rtha Rajavartika, on Sutra 5*23. 

268. Ibid. 

269. Ibid. 
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Colour of five kinds is described as : 



Blue, yellow, white, black and red. 

After describing these 20 attributes of matter, the author of 
Sarvartha Siddhi has added the following significant words : 






(The foregoing 20 are the principal divisions. In fact each 
of these can be further sub-divided into finite, infinite and trans- 
finite ways.) 

Let us now discuss these properties from the scientific point 
of vidw. Spar§a in the case of perceptible physical objects can 
be interpreted as the nature of the external surface, which may 
be smooth or rough, hot or cold, hard or soft, light or heavy. 

These four pairs of spar^a guna or 8 kinds of touch men- 
tioned above refer to the following four physical properties of 
modern science; Scale of hardness®’^ (mrdu, kathinas) density 
(guru, laghu), temperature (§ita, U§na) and crystalline structure 
(snigdha, ruk$a) 

The relative hardness of substances is determined by scratch- 
ing one with the other. For instance, a piece of copper can be 
scratched with a piece of steel or a sheet of glass can be cut 
with a piece of diamond, so we say steel is harder than copper 
or diamond is harder than glass. 

Modern chemist has grouped all kind of matter into 92 
forms of chemical elements, of which the densities vary from 
element to element. Hydrogen is the lightest and platinum or 
osmium are amongst the heaviest elements known. Taking 
water as the standard substance, gold is about 19 times heavier 


270. Ibid. 

271. In the Mohs’ scale of hardness, substances have been arranged in 
the fallowing order of increasing hardness : 

Talc, Gypsum, Calcite, Flourspar, Apatite, Orthoclase felspar. Quartz, 
Topaz, Corundum and Diamond. 

All these ten are naturally occurring crystals. The list shows that the 
diamond is the hardest known substance. Besides this instruments have 
been developed for measuring the infinite degrees of varying hardness in 
things. Scelerometer of Plaff and Micro-scelerometer of Jagger are the 
chief instruments employed for a description of which see ‘Crystallography 
and Practical Crystal Measurement’ by A. E. H. Tutton (Macmillan). 
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Volume for volume and osmium about 23 times. But as we 
have referred on page 13 ante forms of matter thousands of times 
denser than the densest substance on earth have been discovered 
in the interior of stars.®^® Just as in the case of hardness it is 
impossible to prepare a list of the infinite variety of substances 
of varying shades of hardness, so is found to be the case with 
densities of materials. The density of matter in nebulae is extre- 
mely thm-of the order of 1 0-®^ i-®-qooOOOOOOOOOOOOOOOOOOOOOO 
of the density of water. On the other hand, there are stars in 
which the density of matter is of the order 620 tons per cubic 
inch, i.e., 38440000 times denser than water. The same view 
has been expressed by H. Ward in a more mild tone thus: 

“There are stars whose volume is a hundred million times 
that of our sun, composed of matter a million times less dense 
than the matter of our sun.^’* Also there are stars composed 
of matter two thousand times as dense as gold, so that a pint 
of it would weight nineteen tons."’*’® 

When one compares the lightest piece of matter existing in 
nature with the heaviest the above figures show that the latter 
is 38440000000000000000000000000000 times denser than the 
former. What surprise is there therefore when a Jain Acarya 
declares : 



I 


that the 20 attributes of matter have got a finite number of 
divisions from one point of view and an infinite number 
from another. If we regard matter in the form of 92 elements 
of the modern chemist, the attributes also assume a finite 
number, otherwise it is impossible to prepare aTull catalogue of 
variations. 

The third pair of attributes is ^ita-u^pa. From a practical 
point of view when we speak of a body as feeling hot or cold we 

272. “Astronomical evidence seems to leave practically no doubt that 
in the so-called ‘White dwarf’ stars the density of matter far transcends 
anything of which we have terrestrial experience; in the companion of 
Sirius, for example, the density is about a ton to the cubic inchi’. 

■ — The Nature of the Physical World, by Eddington, p. 203. 

273. The Internal ConstUution of the Stars by Eddington, p. 332. 

274. The mean density of the sun is only 1.3 relative to water. 

275. Exploring the Universe, p. 11. 
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refer to its temperature. The range of temperatures existing in 
Nature is again very wide, and what little has come under the 
measuring rod of a physicist has revealed very striking contrasts. 
The temperature of ice physicists call zero and the temperature 
of boiling-water 100 degrees (Centigrade). The tempera- 
tures of bodies colder than ice are called minus tempera- 
tures and mathematical calculations show that the lowest 
possible temperature in Nature cannot be less than minus 273 
degrees. Mercury hardens into a solid mass at minus 40 
degrees. Just as the steam is converted into liquid water on 
cooling, so is air by artificial cooling converted into liquid air 
at minus 190 degrees. Helium gas is converted into liquid or 
solid helium at minus 269 degrees. Some other interesting 
temperatures are: 


Gold melts at 
Platinum melts at 
Tungsten „ „ 

Temperature of burning charcoals 
Temperature of electric carbon arc 
Surface temperature of the sun 
Central temperature of the sun 


1,062 degrees. 
1.770 
3.400 ,, 

1,300 „ 

3.500 „ 

5.500 „ 
two crores „ 


Highest temperature estimated in stars by Eddington four crores 
of degrees.®’'* 

If we probe into our own atmosphere we find that the tem- 
perature gradually falls as one goes higher up until at about a 
height of 1 1 miles just over the equator temperature has a value 
minus 55 degree — a temperature well suited to petrify even mer- 
cury. Further on up to a height of 23 miles the temperature 
remains steady, beyond which it increases to that of spring sea- 
son, i.e., about 30°C. This is enough to show that temperature 
of things is measurable from one point of view and the infinite 
shades of it, it is impossible to enumerate. The extremes of 
temperatures existing in the regions of the Hell are expressed in 
the following verse of Chaha phala: 

m ^ m ^ ^ i 


276. See The Internal Constitution of the Stars, by Eddington. 
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(Rocks of iron melt and freeze, such are the extremes of 
temperature in the hells.) 

The last physical property which can be determined by touch 
is the smoothness or roughness of the surface of a body which 
fundamentally depends upon the arrangement of crystals in the 
surface. When a metallurgist examines the surface of a piece 
of steel under a microscope, he sees a hotch-potch arrangement 
of crystals which is responsible for the physical nature of the 
outer surface. It shows that the arrangement of crystals in 
things can assume infinite number of ways, although for practi- 
cal purposes these groupings have been classified. 

We shall now discuss the five kinds of taste: 

Bitter, sour, acidic, sweet and astringent. 

Bitter (Tikta) like quinine. 

Sour (Katu), the result of unripeness in fruits. 

Acidic (Amla) the taste of an acid such as the sulphuric acid 
or the tartaric. 

Sweet (Madhura) like sugar. 

Astringent (ka§aya) the taste of red chillies. 

These are physical properties associated with matter and 
should not be confounded with the well known §a4-rasa associa- 
ted with articles of food. The latter are : 

(milk, curd, ghee, sugar, oil and salt.) 

Winifred Cullis, professor of physiology at the London 
School of medicine and Dr. E. E. Hewer in their article on 
physiology*” describe the organ of taste as follows: 

“We taste with the minute projections that can be seen with 
a lens on the surface of the tongue. These projections carry 
sensitive cells that are in connection with nerve fibres. Four 
tastes can be distinguished— salt, sweet, sour and bitter ; sweet 
things are best appreciated at the tip of the tongue and bitter 
things at the back.” 

It appears that the learned doctors had never the 
opportunity of tasting red chillies, otherwise there would 
have been no difliculty in recognizing the astringent taste 
of these as quite separate from the four tastes enumerated by 
them. 


277. See An Outline for Boys and Oirls and Their Parents, p. 81. 
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In recent years chemists^’® have been trying to find out the 
cause of this difference in taste. They have already investigated 
the cause of sweetness and have found that a particular arrange- 
ment of hydrocarbon elements is responsible for the sweetness. 
When work on this subject is pushed on further it is very 
likely that five different groups of elements which produce the 
five kinds of tastes mentioned above, will be discovered. 

Coming to the subject of smell, there can be litttle dispute 
about the most artibrary division : good and bad smell. We smell 
with the help of the special hair cells at the back of the nose 
covering an area of about one sq. inch. In a dog the area of the 
cell is 10 sq. inches and in the case of a shark 24 sq. inches ; 
hence their unusual powers of smelling. When the hair cells move 
by the impact of air reaching from outside, we perceive the smell. 
That smell is associated with every bit of matter is well 
illustrated by the phenomenon of ‘Tele-olefaction.’ An Instru- 
ment called the Electro-olefactory*’® cell has been designed 
which is “much more sensitive than the human nose and can 
detect the smell emitted by a burning of a small rag 100 yards 
away.” With its help smell of flowers, etc., can be transmitted 
along the wires or by wireless from one place to another over 
a distance of 65 miles. This apparatus has been further used 
to operate any automatic fire control, so that if fire breaks buti 
say, in a cotton god own, the smell of fire reaches the electro- 
olefactory cell which, with the help of certain electrically 
worked levers, opens a spray of water, thus extinguishing the firel 
The students of Vai^e§ika school should note that there cannot 
be any clearer proof than this of fire emitting some sort of smell, 
which Jain writers have recognized. (See pages 61-62 ante.) 

Lastly five kinds of colours have been associated with matter : 

Blue, yellow, white, black and red. 

Some people who make much of the seven rainbow colours 
are apt to be misled by the five colours of Jain philosophy 


278. Read the article “Taste and Chemical Constitution" by A. J. Mee, 
M.A., in ‘Science Progress’, October 1934. In this article the author has 
clearly recognized five kinds of taste. Says he “In taste there are only five 
general classes — sweet, bitter, salt, sour and insipid.” This agrees quite 
well with the Jain view. 

279. See the paper read Sy B. D. Virmani, Bombay, before the Science 
Congress, Calcutta, 1935. 
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associated with matter (pudgala) but a little reflection will show 
that this enumeration of five colours is the most scientific and 
up-to-date. “As the temperature of a body is raised, it emits 
first of all infra-red radiation, then red light, then yellow light, 
and finally white light. If we could obtain even higher tempe- 
ratures in the laboratory, we could make bodies ‘blue hot’ as is 
actually observed with some of the stars.’’*®* 

Also in another standard work on the same subject by 
Dr. M. N. Saha, F.R.S., and B. N. Srivastava, we read on 
page 341. 

“As the temperature of a body is raised, the colour emitted 
by it becomes more and more rich in waves of shorter wave- 
length. Some of the stars shine with a bluish white light which 
indicates that their temperature must be very high.” 

The infra-red rays, referred to in the above quotation from 
Barton’s book, are the dark heat rays which do not produce the 
sensation of vision. These rays are present in what appears 
perfect darkness to us. The eyes of a cat or of an owl 
perceive with the help of infra-red rays, hence these animals 
can see in the dark. Recently Messrs. Ilford Ltd., have 
developed photographic plates, sensitive to infra-red rays with 
the help of which photographs can be taken in utter darkness. 
So long as the temperature is below the Draper point, 525°C. a 
body emits only infra-red rays ; in other words, it appears 
dark or black, then the colour changes to red, then yelow, then 
white and finally blue. It should be noted here that these 
colours are not pigmentary colours but the natural colours 
which any piece of Pudgala takes up at different conditions of 
temperature and they are only five and no more, viz. black, red, 
yellow, white and blue, which is identical with ; 





II 




Some are apt to think that green colour should not have 
been dropped out of the list of colours and black and white 
wpre unnecessary, since white is a mixture of green and red 
pigments and black means the absence of colours. While 
thinking in this strain it should not be lost sight of that the 
above five colours are not pigmentary. The three fundamental 

280. A Text-book of Heat, by A. W. Barton, p. 361. ~~ 

281. Sarvartha Siddhi, on Sutra 5.23. 
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colours for a canvas painter are red, green, and bluishviolet 
from which any desired colour can be produced by mixing 
these three powders in different proportions, whereas in tri-colour 
printing on paper red, yellow and blue are the colours required. 
Even in the case of colours of solar spectrum it can be demons- 
trated that if red light is cut ■ off from the spectrum by an 
opaque screen and the remaining six colours then re-combined 
by a prism, the resulting light would be green, showing thereby 
that what appears to be green, is only white light minus red. 
Then there is also a distinction between a mixture of spectral 
colours and that of pigment colours. Blue and yellow light, 
when mixed, produce white light, whereas blue and yellow 
pigments, mixed together would produce a green paint. This 
discussion clearly shows that the above stitra, describing the 
fundamental properties of matter, refers neither to spectral 
colours nor to pigmentary. 

It may be mentioned in addition that the definition of 
‘colour’ adopted by the Optical Society of America (see Report 
of the Colorimetry Committee, 1922) is as follows : 

“Colour is the general term for all sensations arising from 
activity of the retina and its attached nervous machanisms. It 
may be exemplified by the enumeration of characteristic 
instances, such as red, yellow, blue, black and white 

It shows perfect agreement with the Jain view. 

Heart leaps with joy at the sight of this exact coincidence 
in the classification of these natural colours. The study of 
Nature by our forefathers appears to be no less critical than 
the modern. 

With regard to the infinite gradations of these five colours 
(vide page 123 ante), one word may be said about the funda- 
mental nature of colour. Just as a difference of wave-length*®® in 
sound produces difference of note, similarly difference of wave- 
length is visible light produces difference of colour. “It is usual 
to regard light as a wave-motion, each wavelength correspond- 
ing to a definte colour” ( — ^Max Born). The shortest light-waves 
that the human eye can see are the waves of violet light. As 

282. Sound and light energies travel in space in the form of waves. The 
most common form of wave is one which is produced over the surface of'a 
pond by dropping a piece of stone. The distance from one wave-crest to 
another is called the wave-length. 



130 


Cosmology : Old and New 


they increase in length one passes the rainbow ; violet becomes 
blue, blue becomes orange and orange becomes red. When they 
lengthen beyond that they become too long for the human 
eye to see and the body appears dark. The red waves are only 

3Q~66() whereas the violet waves are only half 

as long, i.e., of inoh. The waves of other colours 

have lengths intermediate between these values. On the average 

it may be said that light waves have lengths about of the 

diameter of human hair, the latter being about 1/400 of an 
inch. If a lightwave differs from another light- wave in length 
even by an infinitesimal amount they are said to belong to two 
different colours. Thus from this point of view the number of 
colours is truly infinite and so is the version of Jain Acaryas 
as quoted on page 123 ante. 


SUTRA 24. 

IIRVII 

§ABDA-BANDHA-SAUK§HMYA-STHAULYA- 

sansthIna-bheda-tamaSchAyI- 

TAPODYOTAVANTA§CA. (24) 

I ) 

Manifestations of Pudgala (Matter) take the form of sound, 
uqion, fineness, grossness, figure, divisibility, darkness, shade 
or image, sunshine and moonlight. 

In the Uttarfidhyayana Sutra of the Swetambaras the idea of 
this Sutra together with that of the previous Sfitra is expressed 
in the following words : — 
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^win:w«r'iiT?rT 5 11 

^ 3^ =5r ?Nt ^ I 

?T f^^T q- 'FwqFf 3 II*®* 

We have already referred to the scientific view of Jain 
Acaryas with regard to the production of sound on pages 70 
and 71. 

The following is the classification of sounds : 

^15^ ^WFT^FTfqrr'^^^Tr!; I 

i^T, sntfrqfq^Tf^fTrrTcqT^ i 
(rT^ ^fqrifq-SFT^: ) I 

Expressed in the form of a table, we have : 


51«< 


(1) vrmTFW 
4 


'!• 

(2) arWhSTRiW 

i 


'!■ -I 

(3) (4) 


(5) 

4 


(6) 


4 4 

(7) ?rrr (8) fq^RT 


4 4 

(9) qjT (10) gfqr 


(1) Bhagatmaka — Sound incorporated in languages. 

(2) Abha§atmaka— Sound which does not find place in any 
language. 

(3) Ak§aratmaka— Articulate utterance or speech. 

( 4 ) Anak§aratmaka — Sounds made by creatures or by the 


283. UttarOdhyayana Sutra, 2812-13. 

284. TattvSrtha-rSJavartika on Sutra 5’24. 



Cosmology : Old and New 


132 


Kevalis.^*® 

(5) Prayogika — Sounds produced by human beings with the 
help of musical instruments, i.e., musical sounds. 

(6) Vaisrasika — Natural sounds such as the roar of the 
thunder or the rippling of water and the noises in general. 

(7) Tata — Musical sound of the tahald or the drum i.e., 
a stretched membrane. 

(8) Vitatc — Musical sounds of stringed instruments. 

fkm: 

(9) Ghana — Musical sounds from reed instruments such as 
the harmonium or the xylophone. The sounds from bells are 
also included in this class. 

(10) Su|ira — Sounds produced from wind instruments, organ 
pipes or the conch. 

It is necessary to mention here that the Jain terminology 
for sounds of musical instruments is a bit different. For Vitata 
they call Tata and for Tata, Anaddha. See the following 
couplet from Amamkosa : 

CRT I 

In modern accoustics the study of sound is divided into two 
main classes : Musical sounds and Noises. AH the classes 

285. Kevalis are the persons who attain perfection of knowledge. Lord 
Par§va and Lord Mahavira are examples in recent times. It is said that their 
speeches were given in terms of a rythmic note generated by the vibration 
of the whole body which could be analysed by men and animals into their 
respective languages. It is difficult to find an exact analogue of this but it 
may be compared to the analysis of a complex wave-form of sound into 
its Fourier components by a harmonic analyser— a mechanical machine, 

286. Sarvartha Siddhi, gn Sutra 5’24. 

287. Ibid. 

288. Ibid. 

289. Ibid. 
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enumerated on page 131 ante are included in Musical Sounds and 
class No. 6 (vaisrasika) includes the Noises. Noise is defined 
by modern science as the sound ‘undesired by the recipient’. 
The sub-divisions of musical sounds include the vibrations of 
membranes, strings, rods and plates and air columns. These 
are respectively Tata, Vitata, Ghana and 'Su§iras (See any text- 
book on sound). 

Union of matter has been classified as follows: — 

grsr 

i_ 

( 1 ) 



i 4' 

(3) (4) 

4 

^ 4 

(5) (6) 

4 

4 4 4 4 4 

(7) sTT^m (8) (9)^^ (10) (il)5rdf7: 

(1) Prayogika— Union produced by the efforts of the body, 
speech or the mind of a person. 

(2) Vaisrasika — Union produced without any effort of a 
person. 

(3) Ajiva vi§aya— Union of one kind of matter with another 
(chemical reactions belong to this class). 

(4) Jivajlva-Vi§aya— Union of matter with spirit. 

(5) Karma bandha— Union of Karmic matter with soul. 
(For Karmic matter read pages 71 et seq.) 

(6) No-karmabandha— Physical combinations. 

(7) Alapana— As the fastening of a chain to a chariot. 

(8) Alepana— Painting over a canvas or mural painting. 

(9) San^lesa— Dovetail joints in pieces of timber. 

(10) Sarira— Ligamentary joints of living body. 

(11) Sarlri — Union of two bodies. 

(12) Adi vaisrasika bandha— That which has a beginning 
and. has resulted from a definite cause, such as the union of 


4 

( 2 ) 

4 

4 4 

srrf? (12) (13) arriTf? 
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diflferent colours in a rainbow. Production of lightning, the 
shooting stars, and the formation of the clouds are also inclu- 
ded in this class. For we read in Sarvartha siddhi as follows : 






1 290 


(Tr. — The production of lightning due to the mixing of 
positive (snigdha) and negative (Ruksa) electric charges, the 
meteoric showers, the rainfall, the production of fire and the 
formation of the rainbow are examples of this class of combi- 
nation in matter, 

(13) Anadibandha — Eternal union as the union of the 
different parts of substances like Dharma, Adharma and Aka^a. 

The other modifications of matter are Souksmya and 
Sthoulya, i.e., fineness and grossness. The author of Tattvdriha 
Rdjavdrtika says : 




(Fineness and grossness are each of two kinds anT!! (extreme) 
and (Relative). 

Further from Sarvarthasiddhi on this Sutra : — 

^STVlfTPr %% II 3rJT?5irTrcrf?T 

I II 

(The Paramauus furnish the examples of extreme fineness in 
matter and the universe itself constitutes the biggest molecule of 
matter (Mahsiskandha). There is nothing smaller than Para- 
mapu and nothing bigger than the universe in the world of 
matter. Besides we talk of relative sizes : .for instance, jejuhes 
. are smaller than Bel fruit or a cocoanut is bigger than a plum 
and so on.) 

Sansthana*®® is the shape of a body ; it may be regular geo- 
metrical shape, circular, triangular or rectangular, etc., or it 

may be an irregular body as the shape of the clouds. 

_____ 

291 . TattvSrtha Rsjavartika, on Sutra 5'24. 

292. ttw UOTT, 3rfiR«f5r«iof =? i 

{Tattvdrtha Rdjavdrtika on Sutra-5’24( 
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(Bheda) means division. It is of six kinds : 

Utkara— Effecting separation as in sawing a piece of timber. 

Curpa — As the grinding of wheat into powder. 

Khanda— As the separate parts of a broken pitcher. 

Ctirpika — As the separation of chaif from rice or pulses. 

Pratara — As the separation of layers in a sheet of mica. 

Apucatana — As the smithereens of a blacksmith’s workshop. 

This appears to be a beautiful classification of the physical 
processes of dividing things into parts. 

Tamah is defined as ''crntsfesrlhsra^prrw spfrrsifwxtftr it is the 
antithesis of light and is the cause of invisibility of things. 
Some people think that the existence of darkness should not 
be regarded as separate from light. They think that the nega- 
tion of light is darkness. However it is not so. As indicated 
’ on page 128 ante. Even in perfect darkness infra-red rays exist 

i and though they do not effect our eyes, they can be perceived 

i; by the eyes of a special photographic plate. Without the 

I presence of these ‘dark rays’ photography in pitch darkness 

f would have been impossible. So darkness has a separate exis- 

f tence from visible light. 

About Chaya we read as follows : 

1 On pages 69 we have considered the interpretation of 

I Chaya. The author of the above commentary tells us that 

I Chaya is of two kinds : Virtual images produced by a plane 

i mirror which show the object laterally inverted, i.e., left side 

becoming right and vice versa and the uninverted images like 
shadows or the images of a modern cinema screen. The pro- 
duction of shadows is also correctly explained as due to the 
obstruction (Avarana) of light. 

Lastly the division of light energy into two categories ; 

H Atapa and Udyota, is based on scientific considerations : Atapa 

? is the sunlight or light of a fire, or electric lamp, etc., and 

I , ^ 

I 293. Ibid. 

I 294. Sarvdriha Si((clh(, ofl Sutra 5‘24, 

j 295. Ibid, 
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Udyota, is the moon-light, the light emitted by the jewels or 
the phosphorescent light of the fire-fly.®*® The former predomi- 
nates in heat rays and the latter in light rays. The efficiency of 
modern electric lamp is only 7-10% and that of an arc lamp 
15%.®*’ In other words, only 7 or 15 per cent of energy is con- 
verted into light and the rest appears in the form of heat. Thus 
the light given by these sources has a much greater proportion 
of heat than light, and hence the name Atapa. The same is the 
case with the sun where only 35 per cent of the radiation 
appears in the form of light. The efficiency of the tiny lamp 
in the body of the glow-worn is 99 per cent. In other words, 
the light given by a glow-worm contains 99 per cent of light 
rays and 1 per cent of heat rays ; hence the most proper name 
given to it is Udyota. Surely this division reflects credit on the 
keen observation and discriminative power of the ancient 
thinkers. 


SUTRA 25. 

Al^AVAH SCANDHMCA (25) 

(Matter exists in the form of indivisible elementary particles 
and their combinations.) 

Some writers have translated anu as an ‘atom’ and skandha 
as a ‘molecule’ of modern chemistry. We have already discus- 
sed the definition of an ariu as given by Jain thinkers on pages 
73 and 74 and pointed out that an ai^u is the last particle of 
matter which cannot be sub-divided any further by any means 
whatsoever. Hence it cannot be identified with the modern 
conception of atom although the word ‘atom’ originally meant 
something indivisible. 


296. srnN’: : g'K»i5rsM?rwsT'Jr: i 

T. SHPrer: I 


(Ibid) 

297. In the tube lightlamps the efficiency has reached about 60%. 
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Following elementary particles are known to the modern 
science: — 

1 . Negative elementary charges called the electrons. 

2. Positive elementary charges of the same mass called the 
positrons. 

3. Positive elementary charges 1,850 times as heavy called 
the protons. 

4. Elementary particles of matter without any electric 
charges and of a mass slightly greater than that of the 
protons called the neutrons. 

5. Heavy electrons. 

6. Neutrino — particle of rest-mass zero without any 
electric charge. 

7. Negative elementary charge with mass equal to that of 
the proton called negative proton. 

8. Mu-Mesons-positive and negative, 200 times heavier 
than the electron with mean life 10-’' seconds which 
ultimately decay into electrons. 

Many more about 100 of them have been discovered so 
far. 

As Prof. Max Born has said “the existence of first four is 
firmly established; “two light ones, the electron and the positron 
and two heavy ones, the proton and the neutron”. He further 
adds that “these are too many. For it is likely that combina- 
tion of 

a proton and an electron fa neutron 

i will give J 

a neutron and a positron J (a proton. 

Either neutron or proton must be composite.”^®® 

Further in the same book^®® we read that the nucleus of an 
atom is composed of protons and neutrons and the electrons 
and protons which occasionally fly out of the nucleus arise from 
the following transformations: — 

Proton breaking into Neutron -f-Positron, and Neutron-break- 
ing into Proton-hElectron. 

These considerations show that the electron and the positron 
are the only non-composite elementary particles of modern 


298. Restless Universe by Prof. Man Bprn, p. 266. 

299. Ibid. p. 275. 
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science and hence they can be identified with the two types of 
Paramanus described by Jain writers: the Karapa paramapu 
and Karya Paramapu. Shri Kundakundacarya writes in 
Niyamasara: 

5’ifr 5f |3; ^ I 

wwT 3T^?rnfr ^^^jpTTtTTW 1 1®”® 

cs 

The idea of Karya and Karapa Paramapus seems to be fur- 
ther supported by the following quotation from Professor Born’s 
book (Restless Universe p. 265) 

“When light elements are bombarded by gamma-rays, elec- 
trons-pairs are observed to appear in the Wilson chamber, a 
positive electron and a negative electron shooting out from the 
same place.” The question has been raised by the learned pro- 
fessor “Why is a positron always accompanied by a negative 
electron” and he says that the answer to this question has been 
given by the theory of Dirac. Since there can be no action 
(Karya) without cause (Karapa), a Karya paramapu (positron) 
must always be accompanied by a Karapa Paramapu (an elec- 
tron). The names seem to fit in very well. 

The Vaise§ika school of philosophy also regarded atom as the 
final indivisible unit. “The mote which is seen in a sunbeam 
is the smallest perceptible quantity. Being a substance and an 
effect, it must be composed of what is less than itself; and this 
likewise is a substance and an effect, for the component part of 
a substance which has magnitude must be an effect. ' This again 
must be composed of what is smaller and that smaller thing is 
the atom. It is simple and uncomposed, else the series would 
be endless and were it pursued indefinitely, there would be no 
difference of magnitude between a mustard seed and a moun- 
tain or a gnat and an elephant, each alike containing an infinity 
of particles.”®*^ This is the chain of arguments given by Rm 
Kapdda in favour of an ultimate indivisible atom. 

■ The author of Pancdstikdya sdra defines a Skandha as : 


300. Niyama Sara, 25. 

301. Quoted from The Key of Knowledge, p. 22-23. 

302. Fahcastikaya Sara, 86. 
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‘an aggregate of atoms’®*® and further in Sarvartha siddhi we 
read: 

?r3=^5% I 

(The molecules possess a gross form and undergo processes of 
association and dissociation.) 

Then the Skandhas are of two kinds: Badara (those that can 
be perceived by the senses) and Suksnia (those minute ones 
beyond sense perception as enumerated in the following verse : 

ii®“^ 

With regard to Skandhas composed of only two elementary 
particles it said : 

srrVir^f'f ii 

VO O 

(Although the power of uniting or separation is absent in 
combinations composed of only two elementary particles, they 
are still called Skandhas.) 

The neutrons as belonging to this class have already been 
referred to on page 65 and a proton can also be looked upon 
as a combination of concentrated positive charges or a com- 
pound of neutrons and positrons. Strictly speaking such ele- 
mentary particles belong to the class called Skandhaprade^a. 
See the following gatha of Gommatsdra. 

sraS ^ 'TWOT 1 1®*® 

The smallest piece of matter embodying all the characteristic 
properties of a substance is the complete molecule, Skandha- 
de4a can be identified with modern atoms and dissociated 
molecules in solutions or the molecules in ionic state; Skandha- 
prade^as include the neutrons, the protons, the heavy electrons 
and the stripped atoms; and the paramanus are the electrons 
and the positrons. See also verses 80-81 quoted on page 7 ante. 


303. Atoms in the sense described above, i.e., an elementary indivisible 
particle. 

304. Pancastikaya Sara, 82. 

305. Gommata Sdra, Jivakanda, 604. 
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Another very striking and beautiful point mentioned in 
Gommatasara. 

srw I |®<>« 

Elementary particles inside an atom and the molecules in a 
piece of matter are all in a state of motion. This is exactly the 
version of the modern dynamical theory and the electron theory 
of matter.®*” The molecules are then further divided into 23 
vargapas, molecules composing the specialized physiological 
cells and others for details of which see Gommatasara (Jiva- 
kanda), S.B.J., Vol. V. 


• 

SUTRA 26. 

BHEDA-SANGHATEBHYA UTPADYANTE (26) 

Molecules are formed in three different ways — 

(1) by Bheda (division), 

(2) by SanghSta (union or sharing), and 

(3) by the combined process of division and union taking 
place simultaneously. 

The advanced researches in physical chemistry have also 
revealed three processes of molecule formation. We quote the 
following from an article of A. J. Mee, M.A., B.Sc.®®® 

“The question to be answered is, in what ways are atoms 
united in the molecule ? The electronic theory of valency is 
able to supply a very satisfactory answer. According to this 
theory, there are three methods of linking atoms. The linkage 


306. Gommata Sara, Jivakanda, 593. 

307. This view is further supported from Vartika 16, Sutra 7 of iSAri 
Tattvartha-Raja-vSnika : 

fs-ft-ar fw fiRrar sRtirhfhrerr ^ i 

(Two kinds of motions are found in matter, one due to natural causes 
as in the case of the motion of the molecules in a gas or the motion of the 
electrons in atomic orbits and the other is generated by the external forces.) 

308. The Structure of Molecules, appeared in the Science Progress 
(London), April 1935. 
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may be electrovalent, co- valent or co-ordinate 

^‘Molecules with an electrovalent linkage are ionised even 
in the solid state, x-ray analysis of the crystal indicating that 
the elementary particles making up the crystal lattice are ions 

and not atoms or molecules Nearly all inorganic salts are 

electrovalent compounds.” 

The second arrangement, i.e., co- valent linkage is found in 
organic compounds. The atoms attain stability by a process 
of sharing electrons. For instance, in the case of the methan 
gas CHi the carbon atom attains a stable arrangement by 
sharing four electrons with the four electrons of the four 
hydrogen atoms. The third type of linkage, the co-ordinate 
linkage, involves the sharing of two electrons but both are 
supplied by the same atom. The process of the formation of 
a co-ordinate linkage resembles both transference and sharing. 
Therefore the three modern processes are transference, sharing 
and combined transference and sharing. The comparison is 
striking indeed ! 

Further the division of molecules takes place through the 
instrumentality of two causes : internal and external, for says 
the author of Sarvdrtha siddhi ; 

The phenomenon of radio-activity, explained in pages 43 et 
seq and illustrated in Fig, 4, is an example of the breaking of a 
molecule (a modern atom) due to internal causes which even 
the scientists have been able to elucidate. We read in the 
‘Restless Universe,’ p. 238 : “We may cherish the opinion that 
there must ultimately be some inner reason for the fact that 
one atom lives only a few seconds and its apparently identical 
neighbour many years ; but no one has yet succeeded in putting 
his finger on the cause.” 

The examples of breaking under external stresses are four : 

(1) Dissociation of molecules in solution. 

“The modern dissociation theory supposes that when the 
salt (copper sulphate) is dissolved some or all of its molecules 
are dissociated into Cu... (copper) and SOf (sulphate) ions, 
which move freely in the liquid ; the molecules in this condition 


142 


Cosmology : Old and New 


are said to be ionised.”*®** 

(2) Thermal ionisation or breaking under high temperatures. 

Read pages 8-9 and 12 ante. 

(3) Pressure ionisation or breaking under high pressures. 
The phenomenon was discovered by Dr. D. S. Kothari — a Jain 
physicist of world fame. 

(4) Breaking under artificial bombardment. 

Read pages 44 et seq. 

Sanghata has been defined as : 

C C\ 

The union of separate entities is Sanghata the assemblage 
of neutrons, protons and electrons to form atoms, atoms uniting 
to form molecules are examples of Sanghata. 

The joint process of Bheda and Sanghata is described as 
follows : 

(By simultaneous separation and union molecules occupying 
two cells in space (Pradesas) are produced. Just when one 
molecule breaks, the detached part attaches itself to another 
molecule.) 

Compare this with the phenomenon of ‘ionisation’ in gases ; 

“The act of ionisation in gases really consists in the detach- 
ment of an electron from a neutral atom of the gas The 

detached electron soon attaches itself in a gas to a neutral 
atom.” It is in this manner that positive and negative ions 
are formed. 

Is not the coincidence surprising ? Still one is apt to dis- 
believe that the phenomenon of ionisation in gases was known 
to the ancients. 




309. A Text of Physics by R. S. Willows, p. 396. 

310. Sarvartha Siddhi, on Sutra 5'26. 
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SUTRA 27. 

IRV9I1 

BHEDADAWH. (27) 

spr^cTir^ 1 ) 

The ultimate elementary particles are produced only by 
division of matter (to an infinite extent not by the process of 
union or fusion). 

The same view is expressed in a fuller statement : 

The aitu of the ancients is very clearly defined by the author 
of Sarvarthasiddhi under Sutra 25 as below : 

'‘?r>”RTRTc^T^ srrftRstrr ii ^ : 

armf? SJW I 

5f cf qTTfTW fqsrmTff 

(Owing to its smallness in size, the anu is in itself the begin- 
ning and the end ; it is beyond sense perception, i.e. cannot be 
seen with the eyes®^® and is the ultimate indivisible entity.) 

And it is a fact that no instrument has been evolved by 
science so far, which would reveal before the eyes even the 
modern atom, what to say of apus, the ultimate elementary 
particles, the electrons and th^ positrons. This point is well 
brought out by John Pilley, Professor at Bristol University, 
under the sub-heading “Do atoms really exist ?”s^‘ 

“We can’t see atoms either and never shall be able too. This 
is because light, though you would not think it, is made up of 
waves ordinarily you think of light going in straight lines 

311. Sarvartha Siddhi, on Sutra 5'27. 

312. Ibid, on Sutra 5‘25. 

313. In recent years, electron microscopy has been able to show single 
atom images. Now C. L. Ritz and L. S. Bartell of Michigan University 
(U.S.A.) have designed a two-stage instrument that combines electron 
microscope techniques with holography. By this means the atom was 
magnified 50 crore times and thus they have succeeded in photographing 
the so-called atoms of neon and argon {Science Today, June 1974, p. 10). 

314. An Outline for Boys, Girls and Their Parents, (Gollancy, Section; 
Chemistry), p. 261. 
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but actually it bends round corners a little just as sea waves 
do. This has the effect of giving everything you look at a tiny 
blur at the edge. But the blur is so narrow that you can 
never ordinarily see it. If you make a microscope to see 
extremely small things you find that you begin to see the blur. 
But, long before you get to the point where you would be able 
to see atoms the things you look at are entirely lost in the blur. 
It is this that makes it impossible ever to see atoms. Even if 
they were a million times bigger it would still be impossible to 
see them even with the most powerful microscope that has been 
made.” 

The above quotation shows forcefully the truth of the 
statement : (beyond sense perception) with reference 

to the Paramapus. 

We have already given arguments under Sutra 25 for 
identifying anus with electrons and positrons. 

In Pahcastikaya Sara the following properties are associated 
with paramapus : 

cf fwiTTWtff 1 

(The substance, which has a single taste, a single colour, one 
smell and two kinds of sparia (cutaneous sensation), which is 
the cause of sound, itself unsounding, which is different from 
skandhas (aggregates of elementary particles and atoms), 
through constituting them, is the paramapu.) 

According to Jain philosophy the full visual knowledge of 
the ultimate elementary particles of matter is a metempirical 
subject and can be the subject of experience of a person 
endowed with clairvoyant perception but since these are per- 
fectly real entities five physical attributes out of the 20 
mentioned on page 123 are always associated with them. 

As we have explained on page 128 et seq. the natural colour 
of matter depends upon the temperature conditions and the latter 
vary from one piece of matter to another. For instance, an 
electron on the surface of the earth and one in the body of the 
sun or the star differ extremely widely in temperature and hence' 
different colours must be associated with them. So it is said 


315. Paficastikaya S8ra, 88. 
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that one of the five colours enumerated before is associated 
with depending upon temperature. The anu has one of 

the five tastes (See page 126 ante) and a smell, agreeable or 
disagreeable. Then further it my be Snigdha or ruksa ; these 
terms when applied to the elementary particles refer to the 
positive or the negative charge of electricity. Thus one colour, 
one taste, one smell, temperature and the nature of electric 
charge are the five qualities associated with the tiniest piece of 
matter. The various combinations of these five attributes give 
rise to 200 different phases of elementary particles but identical 
in their intrinsic nature. 

It is further worthy of notice that the properties of hardness 
and softness, heaviness and lightness are not associated with 
anus by the Jain thinkers : 

“Of the eight contact qualities hard and soft, heavy and 
light are the qualities of skandhas. These cannot be in the 
atom.”®^® 

It is true that hardness and softness can be associated only 
with a little mass ‘molecule’ of matter — a property which is 
generated by the loose or compact aggregation of Paramattus, 
and because all Parama^us, whether of the form electron or 
that of the positron, have the same mass there arises no 
question of light and heavy amongst the elementary grains of 
matter. This difference in mass is found only amongst the 
skandhas, the atoms of modern chemistry. As is well-known 
the 92 kinds of atoms, each has a different weight, called the 
atomic weight. For instance, if an atom of gold weighs 19,6, 
that of mercury 200. 


SUTRA 28. 

IRmi 

BHEDA-SANGHATABHYAM CAK§USAH (28) 

(Molecules are sometimes produced by the combind action 
of division and union which can be seen with the eyes.) 


316. PaHcastikaya Sara, (ed. Prof. A. Chakravarti) pp. 86-87. 
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Says the author of Sarvartha-siddhi : 

(Molecules composed even of an infinite number of elemen- 
tary grains (Parama^us) some of them are visible and some 
invisible.) 

How the visible molecules are produced, the same author 
says : 

(If a molecule breaks and the broken part then attaches 
itself to another molecule the resulting combination may be 
coarse enough to be seen with the eyes.) 

Any number of illustrations can be given from text-books 
on chemistry. For instance, molecules of hydrogen and chlorine 
gas are invisible to the eyes but when each of them combines to 
form two molecules of hydro-chloric acid, the thing becomes 
visible and even the molecules can be recognized through an 
ultra-microscope. The reaction can be represented symbolically 
as 

U^+Ck=2 HCl. 

i.e., (Hydrogen mol.-fchlorine mol.=2 mol. of hydrochloric 
acid.) 

On page 142 we have explained the phenomenon of ionisa- 
tion of air. When a beam of X-rays is sent into an air cham- 
ber, air becomes ionised, i.e., charged particles — ^positive and 
negative are produced by detachment and attachment of elec- 
trons and as in Millikan's famous oil-drop experiment, the 
‘handing on of these charges from molecules of gas to drops of 
oil and vice versa can be seen with the telescope’ (Hutchingson). 
This is another example of the production of visible molecules 
(ions) by the combined process of division and union. 
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SUTRA 29. 

iR^ii 

SAD DRAVYA-LAK§AiyAM (29) 

(The differentia of a substance or Reality is Sat, isness or 
being.) 

Also in Vyakhya-Prajnapati (8 '9 satpadadvara) we have : 

1 

(Sat is the characteristic of a substance.) 

It should be noted, however, that the six dravyas of Jain 
philosophy, although possessing the common characteristic of 
Sat, are fundamental and cannot be intra-converted. 

The following Sutra defines Sat. 

• 

SUTRA 30. 

^cT I Roll 

UTPADA-VYAYA-DHRAUVYA-YUKTAM SAT (30) 

Sat is characterised by the concomitant processes of U tpada, 
vyaya and dhrauvya. Utpada means coming into existence — 
birth. Vyaya means going out of existence — death, and 
Dhrauvya means permanence. Dhrauvya is further defined in 
the following Sutra. 


• 

SUTRA 31. 

f^TT'JT I R 1 1 

TADBHiVAVYAYAM NITYAM (31) 

Permanence means indestructibility of the essence or the 
quality of the substance. 

The subject matter of these three Sutras 29, 30 and 31 has 
already been sufficiently dealt^with in pages 51-55 and 77-80 ante. 
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In the former it has been explained and established on the authori- 
ty of modern science that matter is constantly undergoing change, 
new modifications appearing and the old ones disappearing and 
at the same time maintaining its intrinsic nature through all 
these changes. This has been proved to be the fundamental 
characteristic of all matter. In the latter pages has been ex- 
plained the way in which this characteristic is exhibited in non- 
material substances, the media of motion and rest, space and 
time, showing that utpada, vyaya and dbrauvya are the instrinsic 
qualities possessed by all substances, material and non-material, 
if they are to be classed amongst the list of substances. 

In the case of the soul substance, so long as it inhabits a 
corporeal body, it is always associated with grains of karmic 
matter (see page .71-72 ante). Asa result of changes in our 
thoughts, emotions and other activities old karmic matter is being 
continually shed off the soul and an influx of new grains going 
on simultaneously, while the soul retains its essential qualities 
throughout these changes. This is called the paranimitia kind 
of Utpada, Vyaya, and Dhrauvya, i.e., one which takes place 
through the agency of an external cause while the changes in 
Dharma and Adharma dravyas, etc., are of the svanimitta kind 
—without the aid of any external source. 

Even in the case of a pure, disembodied soul Svanimitta 
kind of the three-fold phenomenon of origination, destruction 
and continuance goes on in thought-activity, since Jainism 
regards this phenomenon as the inevitable quality of a substance. 

We cannot conclude this commentary without quoting the 
words of Mr. V. R. Gandhi : 

“Noumenon and phenomenon are not two separate exis- 
tences but only two modes of our looking upon the full contents 
of a thing, part of which is known and part unknown to us 
now. The fallacy in the popular mind in reference to these 
terms is that of confounding logical distinction with an actual 
separation. In the Buddhist view nothing is permanent. 
Transitoriness is the only reality. As Professor Oldenberg says: 
‘The speculation of the Brahmanas apprehended being in all 
being, that of Buddhists becoming in all apparent being.’ 

“The Jains, on the contrary, consider being and becoming 
as two different and complenientary ways of our viewing the 
same thing. Reality in the Jain view is a permanent subject of 
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changing states. To be, to stand in relation, to be active, to 
act upon other things, to obey law, to be a cause, to be a 
permanent subject of states, to be the same today as yesterday, 
to be identical in spite of its varying activities, these are the 
Jain conceptions of reality. Mere becoming is asmuch an 
abstraction as mere being. In short, being and becoming are 
complements of the full notion of a reality.”®^’ 

To many a mind the co-existence of this triple phenomenon 
may seem an obvious contradiction in terms but, according to 
Jain logic all contradictory statements are not necessarily hostile 
to one another (Syadvada theory of Jains). This is expressed 
in the following Sutra. 


SUTRA 32. 
aTfwrnfhcrfns: 1 1 3 1 1 

ARPITlNARPlTA-SIDDHBtf. (32) 

(The determination of substances is done by giving promi- 
nence to their indestructible essence and giving a secondary 
place to their changeable conditions as it is necessary for their 
full consideration, because the permanent and the changeable 
aspects, though existing simultaneously, cannot be described 
simultaneously. 

Similarly in other pairs of contradictory characteristics, one 
must receive primary and the other secondary consideration. 

— J. L. Jaini)®'® 

In Sthanahga Sutra, a similar expression occurs : 

The author of Sarvdrthasiddhi has explained this in the 
following words: 


317. Quoted from the Speech of Mr. V. R. Gandhi on the subject before 
The East India Association (London), on May 21, 1900. 

318. See Tattvdrtha Siltra, S.B.J. Series, Vol. II, p. 12L 

319. Sthdndhga Siitra, 10*46. 
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JTTfqrar snerF^riTPr^^'T^ft^fTr^ i crfg:'Tfl?r- 

TT^q-^^ I qq>5FrT^qTW-i 

Substances are endowed with an infinite number of attri- 
butes. When we describe a substance we can do so by adopting 
one point of view at a time so giving prominence to a few 
attributes. However it does not mean that other attributes are 
absent; what it means is that the missing attributes are of no 
purpose to us at that time. 

For instance, we say that the universe is eternal from the 
point of view of the principles of conservation of mass and 
energy but it is not eternal from the viewpoint of entropy. 
Put in popular language, it means that the total amount of 
matter and energy in the Einstein’s finite universe or in the 
finite LokakaSa of Jain philosophy will ever remain constant 
and hence the universe is Nitya or permanent. From another 
point of view, the Second Law of Thermodynamics, the entropy 
of the universe is constantly changing. The various natural 
phenomena occurring spontaneously are tending towards equali- 
zation of temperature and pressure. According to this view 
everything is in a state of flux and a day would come when 
everyting would be at a stand-still. From this aspect of thought 
we may say that the universe is non-permanent, ever-changing 
or trasitory. These two viewpoints although giving apparently 
contradictory results, are perfectly sane. 

But this simple truth of Jain metaphysics has proved a 
stumbling block to many. What to say of the ordinary inte- 
llects, even the great geniuses like Sankaracarya have failed 
to grasp its sense. For says he, “As thus the means of know- 
ledge, the object of knowledge, the knowing subject, and the 
act of knowledge, are all alike indefinite, how can the Tirthan- 
kara teach with any claim to authority and how can His follo- 
wers act on a doctrine the matter, of which is altogether 
indeterminate?” 

Or says Prof. S. K. Belvalkar, “The dogmatic part of Jain 
philosophy... is altogether irreconcilable when taken in conjunc- 
tion with its dialectical part viz. the famous Syadvada theory. 
As is well-known, this theory denies the possibility of any predi- 
cation: S may be or may not be or may both be and not be P. 
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With such a purely negative or agnostic attitude one cannot 
atford to have any dogma.”®^® 

Let us therefore examine the proposition set forth by Prof. 
Belvalkar : 

“S may be or may not be or may both be and not be P.” 

Strychnine is an alkaloid fatal to life. People have commi- 
tted suicide by taking it internally. Nevertheless it possesses 
health-giving properties also and is prescribed by all medichl 
men as a tonic. We therefore conclude that (1) Strychnine is a 
Poison from the viewpoint that it has killed several persons; 
(2) Strychnine is not a Poison from the viewpoint that it has ’ 
restored health in several cases of anaemia. 

Hence Strychnine is a Poison and not a Poison at the same 
time. Hence there is nothing absurd in the symbolical 
statement : 

S may be, may not be, or may both be and not be P. 

To the question what S is generally, i.e., in all cases, there 
can be no direct answer. We shall say it is indescribable 
(Avaktavyain). 

To quote another example from the domain of physics, light 
energy behaves as a wave-motion from the point of view of the 
phenomena of interference and diffraction; it behaves like a 
particle from the point of view of the phenomenon of photo- 
electricity; sometimes it behaves as both. To the question what; 
light generally is, no direct answer can be given. The language' 
fails to put the answer in one word. It was for this reason ' 
that Sir William Bragg humourously remarked that on Mon- 
days, Wednesdays and Fridays we regard light as a wave and 
on Tuesdays, Thursdays and Saturdays we regard it is a particle. 
Put it in sober language it means that although the nature of 
light when viewed from different aspects is contradictory, never- 
theless this gives us the complete picture of the thing. 

This is exactly the Jain viewpoint. In order to describe a 
thin g completely it must be reviewed from seven different 
aspects. While enumerating its various attributes only one 
aspect can be given prominence at one time. If by so doing 
we arrive at apparently contradictory results, there is nothing 
to be afraid of or surprised at it. A substance is a eonglome- 

320. Quoted from Undercurrents of Jainism. 
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ration of attributes, one may be prominent at one time and 
another at another. 

The analogue, in modern science, of the theory of Syadvada, 
is the Einstein’s famous theory of Relativity. Just as the theory 
of Syadvada was derided and ridiculed by the thinkers of non- 
Jain schools, so has been the fate of the theory of Relativity. 
Several mathematicians laughed and still laugh at the logic of 
relativity. Sydney A. Reeve, a veteran engineer, denounced the 
theory of Relativity in the ‘Nation’ saying : 

“In plain English, the Einstein theory is arrant nonsense, as 
bodiless a chimera as ever got a great nation on the run.”*®^ 
The philosopher Guggenheimer has written a book in which he 
argues that Einstein has made a very silly basic error in logic. 

One may call Einstein or the whole host of leading physicists 
mere fools but the fact remains that “Relativity is probably the 
farthest reach that the human mind has naade into the unknown. 
...It is commonly thought of as metaphysical... (but)... it is so 
mathematical that only a few hundred men in the world are 
competent to discuss it.”®*^ The difficult nature of Relativity 
is beautifully narrated in the following story given by Prof. 
Max. Born. 

A friend of mine was once at a dinner-party and the lady 
next to him said: “Professor, do tell me in a few words what 
this theory of relativity really is.” He replied: “Of course, I 
will — provided you will let me tell you this little story first. I 
was going for a walk with a French friend and we got thirsty. 
By and by we came to a farm and I said: ‘Let’s buy a glass of 
milk here’. ‘What is ndilk?’ ‘Oh, you don’t know what milk is? 
It is the whife liquid that...’ ‘What is white?’ ‘White? You don’t 
know what that is either? Well, the swan...’ ‘What is swan?’ 
‘Swan the big bird with the bent neck.’ ‘What is bent?' ‘Bent? 
Good Heavens, doii’t you know that? Here, look at my arm: 
whenTput it soj it’s bent!’ ‘Oh, that is bent, is it? Now I 
know what milk is’ ” After hearing the story the lady expressed 
that she is now no longer interested in Relativity. 

However, leaving aside the mathematical aspect of the theory, 
its gist, in the words of Einstein himself, quoted by Mr. Bolton — 
an Englishman who won the Scientific American prize for the 

. 321. , Quoted from Ward’s ‘Exploring the Universe', p. 257. 

322. Ibid., p. 236. 
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best exposition of relativity, is as follows : “Relativity as a whole 
is the theory of the statement of general physical laws in forms 
comirion to all observers.” The same writer continues to say 
“It is something of a puzzle why other writers of authority have 
not given this fact a more prominent place and stated it plainly 
and explicitly. It may have been because it seemed so obvious 
as not to require emphasis, but to the writer’s mind the greater 
part of the mystery, which has surrounded the subject, has 
arisen through failure to grasp it. It was certainly so in his 
own case. When he realized it, the whole subject till then a 
hopeless jig-saw puzzle, seemed to arrange itself of its own 
accord.” 

He adds further on that “relativity describes... the fact that 
the old laws of physics were not universally true; they were true 
only in the limited sphere of inaccurate observation; they were 
merely relative. What the mathematicians have done is to 
derive formulas which shall be universally true for all conditions 
of space and matter and motion.” 

Let us examine the expression “general physical laws in 
forms common to all observers,” and the terms ‘true’ and 
‘universally true’ in greater detail. 

On pages 29-30 we have quoted an experiment of a man in a 
lift, falling freely in space and dropping an apple. There we 
have seen that for the man in the lift the force of gravitation 
does not exist while for the man on the street it does. In other 
words, one thing is true with respect to one observer and not 
true with respect to the other, since they observe it under diffe- 
rent conditions. The theory of relativity attempts to express 
natural phenomena in terms of such mathematical formulas that 
they may hold universally, i.e., under all conditions. The 
mathematical language adopted by Einstein is analogous to the 
avaktavyam of the Syadvada philosophy. For instance, Eins- 
tein’s law of gravitation asserts that The ten principal co-effi- 
cients of curvature are zero in empty space.’ Can this law be 
expressed in a language understandable? The plain answer is 
No. It is indescribable in common parlance, i.e,,... cva^tavya. 
However when this law is analysed into its various aspects it 
gives all the results of common experience. 

The language of mathematics is undoubtedly the most exact 
but the difficulty with it is that it cannot be translated into 
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spoken language. For instance, the portrait of a primitive 
man can be represented by the simple equation. — 
y=■^ sin x+sin 5x, 

and the thoughtful intellectual profile demands an equation of 
over 100 terms, viz. — 

7 =Ai sin x+As sin Sx+As sin 5x+ 

A()jfl-i) sin (2«— l)x+Bi cos x+Bg cos 3x+ 

Bs cos 5x+ cos (2n~l)x, 

where n should be greater than 50. 

Other additional equations could be given to express the eye, 
the lips and the wrinkles.®^® 

The question naturally arises, what is the necessity of 
employing such a language for the expression of natural laws. 
The answer is : Otherwise the same law reads quite diiferently 
when studied by different observers under different conditions 
or from different points of view. Now what is true of a 
particular law of Nature is also true of all statements in general. 
We have already discussed the statement : ‘Strychnine is Poison 
‘from different aspects and seen that we arrive at results 
apparently contradictory. 

The case of a stationary conductor charged with electricity 
situated on the surface of the earth has been dealt with on 
page VIII of the Prologue. There we have seen that there is 
• no magnetic field round the conductor from the point of view 
of a person situated on the earth but there is a magnetic field 
round the same conductor from the point of view of a celestial 
observer. To the direct question : Is there a magnetic field 
round the conductor or is there none ? no answer can be given. 
How can thC: same body both give and not give a magnetic 
- field at the same time ? In the language of Jain syadvada it is 
indescribable (avaktavyam). According to Einstein, “We can 
only know the relative truth, the Absolute truth is known only 
to the Universal observer.” 

The age-old controversy whether the earth moves round a 
stationary sun or the sun moves round a stationary earth was 
beautifully decided by the theory of relativity. Both may be 


323.' Quoted from F.M. Denton’s ‘Relativity and Commonsense’. 
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right or both may be wrong depending upon the viewpoint 
which we adopt. We have no means at our disposal to decide 
between the counter statements or to determine the real state 
of things. The only thing which we can say is that the motion 
between the earth and the sun is relative^^^ and ‘in certain 
cases it is more convenient to relate the motion of heavenly 
bodies to the solar than to the terrestrial system’. 

Referring to the relativity of direction Prof. Eddington 
writes : '‘A more familiar example of a relative quantity is 
‘direction’ of an object. There is a direction of Cambridge 
relative to Edinburgh and another direction relative to London, 


324. It is interesting to give a complete picture of the relative motions 
between the various components of the universe. Beginning with the 
smallest, the electrons are rushing with enormous speeds round the nucleus 
inside an atom, the atoms are vibrating inside the molecules, the molecules 
are executing harmonic motion even in solid bodies. The atoms and 
molecules compose the huge body of the Earth, the latter taking part in the 
Gopi dance of the solar system. In the solar system the Sun is the Krishna 
surrounded by planets, the Gopis, the latter whirling round the former. 
Even this pattern taken as a whole is not confined to one locality in space 
—the Rasa’‘man4ala (the dance party) is constantly shifting towards a fixed 
point in the heavens, viz,, Herculis with a velocity of 4,22,000 miles per 
day. With regard to the nature of the dance it may be noted that not only 
are the Gopis dancing round the Sun Krishna but each is whirling round 
its own axis including the Sun himself. Then there are satellites or moons 
(attendants) attached to each Gopi. These are paying homage to their 
respective Gopis by going round them. 

Now this Rasa~man4ala or our solar system forms but a tiny member pf 
our Galaxy called the Milky Way. The Milky Way, three hundred thou- 
sand light-years in diameter and ten thousand light-years in thickness and 
having a population of over 40 billion stars is also revolving about an axis 
directed towards a point in the Sagittarius star cloud. It takes 200,000,000 
years to complete one revolution. 

In the words of Prof. A.C. Banerji ‘our galactic’ system is rotating like 
a cart wheel with this difference that the inner part of the 

wheel rotates more rapidly than the outer part. Our sun is about 37,000 
light-years away from the hub of this gigantic wheel which li(^s in a massive 

star cloud in the constellations of Ophiuchus and Scorpio the sun and 

the stars in its neighbourhood attain a speed of 200 miles per second due 
to the rotation of the galaxy alone.” And what is our galaxy after all— one 
of a swarm of countless similar galaxies filling the whole universe. This is 
the complete picture of the relative motions of the members of our galatic 
system as known so far. The absolute motions it is impossible to 
determine. 
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and so on. It never occurs to us to think of this as a discre- 
pancy or to suppose that there must be some direction of 
Cambridge (at present undiscoverable) which is absolute. The 
idea that there must be an absolute distance between two points 
contains the same kind of fallacy. There is, of course, a 
difference of detail, the relative direction abovementioned is 
relative to a particular position of the observer, whereas the 
relative distance is relative to a particular velocity of the 
observer. We can change position freely and so introduce 
large changes of relative direction but we cannot change 
velocity appreciably — the 300 miles an hour attainable by our 
, fastest devices being too insignificant to count. Consequently 
relativity of distance is not a matter of common experience as 
the relativity of direction is. That is why we have unfortunately 
a rooted impression in our minds that distance ought to be 
absolute.”®^® 

We thus see that even such an obvious statement like ‘The 
length of this table is 5 ft.’ is a relative statement. It may or 
may not be true or may both be and not be true depending 
upon the state of the observer. It may be true with respect to 
a stationary observer, may not be true with respect to a second 
who is in relative motion with respect to the first and carrying 
the measuring rod, for, as has been proved by Einstein a 
moving rod contracts*®* along the line of its motion/ : 

Referring to this contraction. Professor Eddington raises the 
question “Is it really true that a moving rod becomes shortened 
in the direction of its motion ?”. and he then adds :“It is not 
easy to give a plain answer. I think we often draw a distinc- 
tion between what is true and what is really true. A statement 
which does not profess to deal with anything except appearances 
may be true ; a statement which is not only true but deals 
with the realities beneath the appearances is really true.”^^’’ 
Professor Eddington continues : “You receive a balance 
sheet from a public company and observe that the assets 
amount to such and such a figure. Is this true ? Certainly ; it 

ZIS. The Nature ofThe Physical World, p. 16. 

326. The contraction, however, is extremely small. For a speed of 
19 miles per second contraction is I part in 200,000,000 or 2i inches in a 
length of 8,000 miles. 

327. The Nature of the Physical World, p. 33. 
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is certified by a chartered accountant. But is it really true ? Many 
questions arise ; the real values of items are often very different 
from those which figure in the balance sheet. I am not 
especially referring to fraudulent companies. Tliere is a blessed 
phrase ‘hidden reserves’ ; and, generally speaking, the more 
respectable the company the more widely does its balance sheet 
deviate from reality.” 

In the foot-note on page VIII of the Prologue we have pointed 
out that ‘true’ and ‘really true’ refer to vyavahara Naya and 
nVscaya Naya of Jain logic. These two Nayas (points of view) 
are defined as follows : 

(niscaya point of view narrates the reality behind appearances 
and vyavahara narrates things from a popular point of view.) 

Mr. S. C. Ghoshal, M.A., B.L., says : ‘‘Vyavahara Naya is 
the ordinary or commonsense point of view in which we speak 
everyday about the things of this world. But Niscaya Naya 
is the realistic point of view, which attempts an accurate 
description of realities which are overlooked in our everyday 
parlance. For example, we ordinarily say ‘a jar of honey’ but 
to be accurate we must say ‘a jar of clay or some other sub- 
stance containing honey.’^**® 

Consider another statement ; “The weight of this body is 
194 lbs.” Is this absolutely correct? It mayor may not be 
correct, for a weight of 194 lbs. at the equator weighs 195 lbs. 
at the poles. Apart from the position of the observer it also 
depends upon the state of the body, whether it is at rest or in 
motion.®®® It has been proved by Einstein and verified by 
several experiments that the mass of a body is variable and 
increases with the velocity of the body. Hence the statement 

328. Dravyamyoga TarkamS, 823. 

329. See Dravya Samgraha, S.B. J. Series, Vol. I, p. 7. 

330. “Take body at rest. It has a definite mass. This is calkd the rest 
mass of the body. Assume now that this body is set in extremely rapid 
motion. ...Will the mass of the body change? The classical physics 
answers this question in the negative... The theory of relativity predicts 
not only that mass increases with velocity but also in what way mass 
depends upon velocity.” 

—The World in Modern Science, p. 80-81. 
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under consideration is not true from all points of view. It will 
have dilferent apparently contradictory answers when considered 
from different aspects. 

In connection with the relativity of Time, Eddington 
examines the following statement : “If two people meet twice 
they must have lived the same time between the two meetings, 
even if one of them has travelled to a distant part of the 
universe and back in the interim”. “If the question is pressed”, 
he says, “most people would answer impatiently that of course 
the statement is true” but “it is well known both from theory 
and experiment that the mass or inertia of matter increases 
when the velocity increases. The retardation is a natural 
consequence of the greater inertia. Thus so far as bodily 
processes are concerned the fast moving traveller lives more 
slowly. His cycle of digestion and fatigue ; the rate of muscular 
response to stimulus ; the development of bis body from youth 
to age ; the material processes in his brain which must more 
or less keep step with the passage of thoughts and emotions ; 
the watch which ticks in his waistcoat pocket ; all these must 
be slowed down in the same ratio. If the speed of travel is 
very great we may find that, whilst the stay-at-home individual 
has aged 70 years, the traveller has aged 1 year. He has only 
found appetite for 365 breakfasts, lunches, etc., his intellect, 
clogged by a slow-moving brain, has only traversed the amount 
of thought appropriate to one year of terrestrial life. His watch, 
which gives a more accurate and scientific reckoning, cbnfirtns 

this the two men have not livet/ the same time between the 

two meetings.” 

Thus we see that the statement “If two people meet twice 
they must have lived the same time between the two meetings” 
is true from one point of view and not from another. It all 
depends upon whether both of them have been stay-at-home or 
one has travelled to a distant part of the universe and then 
came back in the interim. 

It is on the relativity of length, mass and time that the 
magnificent structure of the Theory of Relativity has been raised 
and the miraculous results obtained as quoted on page VI f.n. 
of the Prologue. To summarise what we have said in the foregoing 
pages, even the commonplace statements, viz., the length of 
this table is 5 ft., the mass of this body is 174 lbs. or the age of 
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a certain person is 70 years, are relative statements, i.e., they 
may or may not be true depending upon the point of view. 

As the modern theory of relativity has worked wonders in 
the domain of physics, so did syadvdda or anekdntavdda (the 
philosophy of stand-points) produce revolution in metaphysical 
thought. It served as the key to unlock the doors of wisdom 
and the sole means of establishing uniformity amidst diversity 
of views. It aims to bring within a single fold the apparently 
divergent systems of philosophies by interpreting their truths 
from various stand-points. In the words of a great American 
thinker “It promises to reconcile all conflicting schools, not by 
inducing any of them necessarily to abandon their ‘favourite’ 
stand-points but by proving to them that the stand-points of all 
others are alike tenable or at least they are representative of some 
aspect of truth which under some modification needs to be repre- 
sented and that the integrity of truth consists in this very variety of 
aspects, within the rational unity of an all-comprehensive and 
ramifying principle.”®®^ Jainism points out that the claim of 
different philosophies to represent the truth, the whole truth 
and nothing but truth is false. Each of them represents a 
partial truth. For instance, the old conflict between Dualism 
and Monism of Vedanta is pacified by Jainism saying that God 
is one from the point of view of Essence, from the view-point 
of being Perfect, Pure Statehood of All-knowing, All-seeing, 
All-powerful, All-happy, etc., but from the point of view of 
manifestation. He is not only many but infinite. There is 
nothing vague or indefinite in such conceptions, for they represent 
a synthesis of conclusions drawn from different stand-points, 
each conclusion being quite definite and clear in itself. 

The same is the case with the laws of Einsteinian relativity. 
They embody as a part the laws previously deduced by Newton 
— the latter represent only one aspect of truth. Newton’s laws 
do not hold when we consider natural phenomena on a 
microscopic or a macroscopic scale. 

This establishes the great importance of the Sutra under 
consideration : ''srfimsiPrcrfift;” I 


331. See NySya Karvilca, pp. 24-25. 
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SUTRA 33. 

\m\\ 

SNIGDHA-RtJK^ATVlDBANDHA^ (33) 
(g?WRt I ) 

The Pudgalas anite by virtue of the properties of Snigdha 
and Rtjk§a associated with them. 

Also in Swetambara granthas we have: — 

As mentioned incidentally on page 145 these terms®®® snigdha 
and ruksa appear to have been arbitrarily used as the terms 
positive and negative have been used by modern electricians 
to denote the two kinds of electricity. This is further explained 
in gafha 615 of Gommafasdra {Jivakanda) : 

|TTf|q’JT i 

fqsw qri 

A positive elementary particle combines with another similar 
particle differing in energy level by two units : Also a negative 
elementary particle combines with another negative elementary 
particle differing again in energy level by two units. 

A positive pmficle can also unite with a negative p^icle 
and vice versa. Particles at the lowest energy level do not 
unite. The union of thC; various particles of different energy 
lavels may form an odd or an even series,— 3, 5, 7, 9, etc., or 
.2, 4, 6j 8, etc. 

. A few examples are given below from modern science to 


332. Prajnspana Sutra, 13-948. . 

333. One is likely to question as lo what led us to identify Snigdha and 
ROkja qualities of Pudgala with positive and negative electrifications. In 
support of our interpretation we quote the following words from Sarvartha 

Siddh! (on Sutra 5 24). 

” 

(Lightning discharge in clouds is produced by the qualities of Snigdha 
and Ruksa i.e., due to the^development of positive and negative charges.) 
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illustrate these combinations : 

The heavy electron, referred to on page 87 f.n. has been 
formed by the union of electrons, i.e., negative elementary 
particles of matter. If we call negative as Ruksa, this is a case 
of Rtik§a combining with Ruksa. 

In the ^Science and Culture' for February 1938 we read 
th^t Prof. Eddington “from his theory, has predicted the exis- 
tence of negatrons” (negative protons) i.e., particles as heavy as 
the protons but composed of negative particles or negative 
electric charges. We are pleased to state that such a particle 
has been discovered and it is an example of Rtiksa particles 
combining with Ruksa. 

The Snigdha combining with Snigdha is illustrated in the 
formation of protons. Positron is a snigdha elementary parti- 
cle whereas the proton is a much bigger particle of the same 
kind. We venture to suggest that a proton has been formed 
by a close packing of elementary positive particles just as the 
close packing of protons gives rise to nuclear matter.®^^ (see 
pages 12-13 ante.) 


334. Further discoveries of this kind have been announced in the 
‘Nature*, April 16 and May 7, 1938. 

Williams and Pickup have obtained results which tend to confirm the 
existence of particles of mass intermediate between that of the electron and 
the proton in the cosmic ray streams. Photographs showed the pres^ce 
of particles of mass about 200 times that of the electron, carrying in some 
cases positive and in others negative charges. One photograph indicated 
the presence of a particle of mass greater than 430 times that of the electron. 
Street and Stevenson (1937) obtained results which could be explained by 
the existence of a negative particle with mass about 130 times that of the 
electron. Nishina, Takeuchi, and Ishimiya (1937) obtained indications of 
the particles of both signs having masses about 1/7 to 1/10 of that of the 
pj;oton, while Ruhlig and Crane (1938) considered that there were 
particles of mass (120^30) times that of the electron. This leaves no 
doubt about the combinations between Snigdha and Ruk§a particles to 
form similar particles of greater mass. ' 

Drs. W. Keljerman, G. Brooke and J. Baruch of ILeeds University, 
(England), have discova*ed heavy protons of mass 40 to 70 times the 
normal mass in the cosmic ray streams. 

{The Science Reporter, March 1974) 
The formation of these heavy protons, called ‘W’ particles, has been 
explained by saying that the individual protons with high interaction are 
capable of passing through each other for an instant and merge into one 
particle. 
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In all such cases — the union of electrons to form a heavy 
electron or a negative proton, the union of positrons to form 
protons and the union of protons to form nuclear matter — 
the point is not clear as to why similar kinds of elementary 
particles should combine at all, since ordinarily two similar 
electric charges do not attract each other but repel. 

This is explained by saying that the forces which keep the 
protons and neutrons bound together inside the nuclei of atoms 
change their character when the distance between them is about 
10"*® Cm. or less. A similar case in gravitation has been 
pointed out on page 95. 

The structure of the neutron shows that it is an example of 
a Snigdha particle combining with a RQksa particle — a proton 
combining with an electron in close union. 

The nuclei of modern atoms are also an aggregation of 
protons, neutrons and Mesons and therefore serve as examples 
of Snigdha combining with Ruksa. The structure of an atom, 
as explained in pages 9-12, points in the same direction. In 
the formation of molecules from atoms we again see the union 
of Snigdha and Ruksa atoms. In Fig. 1, we have shown a 
crystal of common salt (sodium chlorida). It is composed of 
atoms of sodium and chlorine. When it is dissolved into water 
it dissociates into positive (snigdha) ions of sodium and negative 
(RQk§a) ions of chlorine. The equation is 
NaCl=Na--fCl' 

or in the case of Copper Sulphate (Nlla Tutiya) 

CuSOi=Cu’ • -fSO/ 

(Dots are used at the top to denote Snigdha atoms and dashes 
to denote RQk§a.) 

Referring again ta Gatha 615 of the Gommatasara quoted 
on'page 160 ante we see that the necessary condition for union 
is thq( the. combining particles or atoms should differ in energy 
level by two units. These units it is difficult to, identify but if 
appears to be , a sort of Exclusion Principle, and might, if 
property interpreted, to be mused to explain the periodicity of 
the systems of the electrons in atoms, as does the Pauli’s Ex- 
, elusion Principle. There is no doubt, however, that there are 
various kinds of union differing in . degrees of strength, “A 
'tiuestion”.,' said Sir Venkata Raman once, “of fundamental 
importance both to the physicist and to the chemist is, why do 
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atoms combine to form molecules?” The learned professor 
then continues to say “we are not yet in a position to give a 
complete answer to this question. The facts of chemistry, 
however, compel us to recognize that chemical combination may 
be of different kinds. As an example of one type of chemical 
combination, we may instance the case of common salt. The 
elements sodiqm and chlorine when allowed to come in contact 
combine with explosive violence to form salt. Nevertheless 
when we dissolve common salt in water, there are excellent 
grounds for believing that the substance breaks up again into 
electrically charged atoms of sodium and chlorine respectively. 
We have quite a different type of conibination when two atoms 
of the same element as, for example, oxygen, combine to form 
a molecule of the element.®^^ When oxygen dissolves in water 
the molecule does not dissociate again into separate atoms. 
The Raman Effect^®^ enables us not only to distinguish between 
the different types of chemical bindings between atoms but also 
to go much further, and measure quantitatively the strength of 
the binding forces between the constituent atoms in a molecule.” 
For instance, measurements of Raman Effect, into the details 
of which we need not go, show that the structure of a molecule 
of carbon-di-oxide gas is of the form 0=C=0j, oxygen atoms 
are bound to the carbon atoms by double bonds, whereas the 
structure of a molecule of sulphur-di-oxide gas is of the triangu- 
lar form as 



where S stands for an atom of sulphur and O for an atom of 


335. Sodium atoms combining with chlorine atoms is a cas.e of Snigdha 
uniting with Ruk§a, whereas two oxygen atoms combining to form a 
molecule of oxygen is a case of Ruk§a uniting with Ruk§a. 

336. It shows that in this case the bond between oxygen atoms is much 
stronger than that between sodium and chlorine atoms in a molecule of 
common salt. 

337. Sir C, V. Raman was awarded the Nobel Prize for the discovery 
of this effect. 
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oxygen. Notice further that the bonds are single in this case. 

. • 

SUTRA 34. 

NA JAGHANYA-GUI^flNlM (34) 

(The ultimate elementary particles at the lowest energy level 
do not unite at all.) 

In other words, we should expect to find electrons and 
positrons in perfectly free state as well and so it is. We quote 
the following from The Advanced Text-book of Magnetism and 
Electricity : 

“Conduction of electricity in electrolytes and in gases is 
effected by positively and negatively charged carriers called ions. 
In liquids the ions are free charged atoms or groups of atoms ; 
in gases the negative ioii is an electron loaded up by having 
attached to it one or more neutral atoms (at low pressures the 
electron throws off its attendant neutral atoms and travels 
alone), whilst the positive ion is an atom which has lost one 
electron. The conduction of electricity in solids is also effected 
by carriers but the latter in this case consist solely of free 
electrons.”^^ 

Further in the same book the author adds that these free 
electrons in metals are not only responsible for the conduction 
of electricity but that “in the light of modern work there is 
every reason to believe that the electrons in the metals are the 
essential agents in the heat transference”®^ also. 

Also the positrons have been found to occur in a free state 
in Nature. In fact their first discovery was made by Anderson 
in a stream of cosmic rays. 

The Jain conception of different energy levels associated 
with the elementary particles of matter, viz., electrohs and 

338. The Advanced Text Book of Magnetism and Electricity, Vol. II 
by R. W. Hutchinson, p. 481. 

339. Ibid,, p. 485. 
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positrons is confirmed from many sources. Referring to Pauli’s 
exclusion principle Prof. Born says “An electron gas is supposed 
to exist in the interior of metals and to account for their high 
conductivity. According to our former principles, we should 
have to give each of the electrons a name, Edward, John, 

George and so on The extremely satisfactory discovery 

was made that the new Fermi-Dirac statistics applied to the 
electrons in metals gives much better results than the older 
theory.”*'*® As mentioned on page 99 Fermi-Dirac statistics 
gives us a means distinguishing between individual electrons 
having different energies. 

Not only in the electrons but in the individual atoms also 
there is some distinction which certain phenomena seem to 
indicate but which science has not been able to elucidate so 
far. For instance, referring to the phenomenon of radioacti- 
vity, Prof. Max Born further says, ‘ We may cherish the opinion 
that there must ultimately be some inner reason for the fact 
that one atom lives only a few seconds and its apparently identi- 
cal neighbour many years ; but no one has yet succeeded in 
putting his finger on the cause.”**^ This statement clearly 
shows that atoms do differ in some intrinsic property which 
Jain writers have been given the designation ‘the degree of 
snigdhatva and rHk^atva’. 


SUTRA 35. 

GUyA-SiMYE SADfiSiNiM {35) 

(?T 'KiTTW!; 

1 ) 

Although the reading of this Sutra is exactly Identical in 
Digambara and Swetambara texts, the interpretation is hot the 
same* According to the Swetambaras the interpretation , , is as 


340. The Restless Universe, p. 214. 

341. Ibid., p. 238. 
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follows : 

Parama^ius (the ultimate elementary particles of. matter) 
with equal degrees of snigdhatva or ruk§atva and of the same 
kind cannot unite with a paramdm of their own kind. In other 
words, an electron would not combine with another electron 
or a positron with a positron if both the particles are at the 
same energy level but an electron can unite with a positron or 
vice versa under the same conditions. 

The Digambara interpretation is embodied in the following 
commentary by Acarya Vidyanandi in Slokavartika, Sutra 35 : 

Jr%^^srTT<irpTT«niwT^ i 

(It is not correct to interpret the Shtra saying that the 
elementary particles of opposite kind can unite even if the 
degrees of Snigdhatva or Ruk§atva are equal. This is not 
corroborated anywhere.) 

Thus the main difference in the interpretation lies in the 
fact that while Digambars deny the possibility of union for all 
combinations of particles at the same energy level while the 
Swetambaras recognize such a possibility if the union is between 
particles of opposite kind. According to Digambaras, the 
inevitable condition for union amongst elementary particles is 
expressed in the following Sutra. 


SUTRA 36. 

1 1 1 I 

DVYADHIKiDI-GWiNAM TU (36) 

According to Digambaras this is equivalent to : 

( fk-3rf^-3TTf^yjTT?TTR; 

i) 

A positive or a negative elementary particle combines with 
another of a similar or a dissimilar type if they differ in their 
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degrees of snigdhatva or ruksatva by two nnitSi 

The iSwetambaras do not recognize this as a necessary 
stipulation for the union of the particles of dissimiler types. 

It is difficult to interpret this Sutra strictly on the lines of 
modern science for certain reasons. We have pointed out 
before that the heavy electron, the mesons, or the negative 
proton can reasonably be looked upon as its being formed by the 
union of the ultimate particles, the electrons ; similarly a proton 
can be thought as made up of 1,850 positrons. In fact on 
pages 161 ante we have cited these as the examples of ‘Ruksa 
combining with Ruksa and Snigdha combining with Snigdha 
particles. These operations of union appear to be carried out 
either in the deep interiors of the nuclei of the atoms or in 
certain secret corners of the interstellar space where physical 
conditions are favourable for such a union. Therefore it has 
not^^^ been possible to study the laws which govern such 
unions. 

Let us, however, study the neutron of modern physics. It 
is formed by a very close union of a Snigdha particle and a 
Ruksa, the proton and the electron. In the hydrogen atom 
the electron goes round the proton forming a planetary system 
with dimensions of the order a hundred-millionth of a centi- 
metre. If the radius of the electronic orbit is made ten thousand 
times smaller, we arrive at the neutron model. The mass of the 
neutron is, therefore slightly greater than the mass of the 
proton. 

Further if we glance over the table of atomic weights of 
various isotopes^*® given by Infeld,^^^ we are struck by the 
round numbers differing by unity. We reproduce below a 


342. On p. 54 of The New Chemistry by Andrade the number of protons 
in the nucleus of an atom have been plotted against the corresponding 
neutrons A glance at the figure shows that ‘there is a valley of stability 

running across the diagram Combinations well away from the valley 

are impossible’. Says the author of the book, “One of the problems of 
new chemistry is to find convincing reasons for this. In other words, what 
are the rules which will enable us to predict which combinations of protons 
and neutrons are stable, which unstable and which impossible? So far 
they have not been discovered.” 

343. Isotopes are atoms of different weights but of identical ‘chemical 
properties. 

344. Science in Modem World, p, 155, 
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part of the table. 

Element 

Neon 

Magnesium 

Silicon 

Sulphur 

Zinc 

Gallium 


Atomic weights of isotopes. 

20 - 22-21 

24-25-26 

28-29-30 

32-34-33 

64-66-68-67-65-70 

69-71 


Note In the above table the isotopes are arranged in the 
descending order of frequency of occprrence. 21 comes after 
22 ; it only means that the atoms of weight 22 are more 
abundant than the atoms of weight 21. 

This seems to support the Jain view that atoms have been 
formed by a definite law of union, a difference of two degrees 
of Snigdhatva or Ruksatva producing a difffiference of weight 
by unity. 


• 

SUTRA 37. 

q'TfTWTfTT^’V 1 1 1 1 

BANDHEDHIKAU PiRIlfiMIKAU CA. {37) 

( srfsr^JJtrfl’ 5 ? wT’ ^ : I ) 

(In the process of union an elementary particle, an atom or 
a molecule with a higher degree of Snigdhatva or Ruk§atva 
absorbs the one with a lower degree into itself.) 

The same view is expressed in Gommata-Sdra. 

(In molecules of finite, infinite and transfinite atoms, the 
atoms with greater degrees of Snigdhatva or Rilksatva when 
uniting alter the atoms of lesser degree to their own kind.) 


345. Gommafa Sara, (Jivakanda) 619. 
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Ifl Swetambara text the Shtra reads as follows : 

( ^TTITT: qfWTr^> ^r^rf, srffef^rgnft 

1 ®^® ) 

As referred to on page 167 ante the Swetambara text admits 
the possibility of union between dissimilar particles or atoms 
with equal degrees of Snigdhatva and RQksatya the present 
Sutra is also modified in conformity with the previous view and 
it says that the union between dissimilar particles of equal 
degrees of Snigdhatva and Ruksatva will produce a neutral 
particle or an atom whereas in the union of an atom of a higher 
degree with one of a lower degree, the character of the latter 
will be converted into that of the former. 

In the formation of the neutron (see p. 73 ante there appears 
to be a compromise between the Digambara and the Swetambara 
views. The binding energies of the proton and the electron are 
very much different but the resulting atom is neutral (Samaguijah). 

“Each atom carries into its combination two things : first 
its own proper energy ; and, second, the faculty of expending 
this energy in its own way, in attaching other atoms to itself, 
not indiscriminately, but in definite atoms and in definite 
numbers.”— C. A. Wurtz (1869). The atom-fixing power of 
an element has been termed valency by the modern chemist. 
A. S. Couper (1858) called it the affinity of degree. For instance, 
the valency of an atom of nitrogen is one in NaO, two in NO, 
three in N 2 O 3 , four in NaOi, and five in NgOs. The valency of 
an atom of chlorine is one in H Cl, four in ClOj and seven in 
ClaOv. 

“The differences in the valency of different elements have 
been explained by supposing that an atom of an «-vaIent element 
is compounded of «-units, each of which is capable of attracting 
one other unit. A constant quantity of one element, said E. 
Erlenmeyer (1862), never binds itself to more or to less than a 
constant quantity of another element — this he called the law of 

affinivalencies A. W. Hofmann (1865) called, the same, the 

minimum atom-binding quantities of an element.” the Jains 
connoted this idea by the difference in the degrees of giqmJ. 

346. TattvUrtha Sutra, Bhajya on Sutra 5 '37.. 
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It should be noted however that except in the case of ionized 
atoms (Skandhadesa) (see p. 139 ante) the resulting molecule 
formed by the union of atoms is (Samaguiji) neutral, neither 
Snigdhanor Ruksa. However in the process of ionisation, 
explained on page 142, it is easy to see how an electron by 
attaching itself to a neutral atom changes the latter into its own 
kind — negative ion. 

How a Snigdha particle is changed to Rukga or vice versa is 
seen very well in the example given above and in many others. 
Chlorine atom in HCl (hydrochloric acid) is Ruk§a while the 
same atom in CI 2 O 7 is Snigdha ; in the modern language they 
are called respectively electro-negative and electro-positive. 
Hydrogen atom in HCl is electro-positive. While the same 
atom in sodium or potassium hydride (Na H or KH) is electro- 
negative. Many more such examples can be cited. Thus the 
truth enunciated in the Sutra is established. 

• 

SUTRA 38. 
ijurcr^f 

GUl^A-PARYlYAVAD DRAVYAM (38) 

A substance is always associated with certain intrinsic and 
inalienable qualities called Gunas and it constantly changes its 
modes of existence called paryayas (modifications). 

Commentary 

This universe of ours is constituted by six fundamental 
realities— Spirit (soul), Matter including energy. Space, Time 
and the media necessary for the operation of dynamic and 
static forces, the last two in the language of science being the 
luminiferous aether and the fields of force— gravitational and 
electromagnetic. But to define reality has alway been a 
stumbling block with philosophers old and new. 

The Jain philosophers have given a very satisfactory defini- 
tion of ‘reality’ in Sutras 29 and 30 and the same subject has 
been more fully discussed in pages 51-54 and 77-80. 

In the present Sutra a substance has been defined in an 
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alternate manner, since substances are many from another point 
of view. It says that a substance always possesses attributes 
and undergoes modifications. For instance. Matter possesses 
properties of touch, taste and smell while the soul substance is 
characterised by consciousness. The relation between the 
substance and its qualities, has, however, given rise to two 
diiferent schools. “One always emphasises the permanent basis 
as the real and the other the changing qualities. The former 
condemns change as mere appearance or Maya, whereas the 
latter condemns the permanent substance as a mere figment of 
imagination. The former school generally ends in agnosticism 
and maintains that real is unkown and unknowable. The latter 
generally ends in scepticism and sweeps away in a flood of 
doubt the fundamental concepts of life and world, of morality 
and religion. In India we have Advaita Vedanta as an example 
of the former and Budhhism of the latter. In the West, the 
philosophers, like Locke and Kant may be mentioned as repre- 
sentatives of the former school and Hume may be taken as a 
type of the latter.”®^’ 

Even the great modern thinkers and scientists like Eddington 
have found it impossible to frame a suitable definition of a 
‘substance’. Referring to the present world, he says, “How 
shall I describe it ? It has extension ; it is comparatively perma- 
nent ; it is coloured ; above all it is substantial. By substantial 
I do not merely mean that it is constituted of ‘Substance’ and 
by that word I am trying to convey to you some conception of 
its intrinsic nature. It is a thing ; not like space, which is a 
mere negation nor like time, which is— Heaven knows 
what ! But that will not help you to my meaning because it is 
the distinctive characteristic of a ‘thing’ to have this subs- 
tantiality, and I do not think substantiality can be described 
better than by saying that it is the kind of nature exemplified 
by an ordinary table. And so we go round in circles.” 


347. A Philosophical Introduction to Tancaw/Aroya Scira^ S.B.J. Series. 
Vol. Ill, p. XXX. 

348. Space is not a negation but a real substance. This fact has been 
established in pages 109-111. The nature of time as a 'reality has been 
explained in pages 116-12i;]and more has been said in the following Sutra 
No. 39. 
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SUTRA 39. 

sFTsryg-"’ II3AII 

KILASCA (39) 

(Time is also a substance.) 

Tn the Swetambara text the reading is : 

( 5in=^ ^n^sfr ^sirfir^ i ) 

(According to some Acaryas, Time is also a substance.) 

Acarya Siddhasetiagarii regards Time as a modification of 
Jiva and Ajiva (soul and matter). In the iSwetambara work 
Jivabhigama the same view is expressed but in Bhagavati Sutra 
and other standard works Time has been regarded as a separate 
reality. Acarya Umaswami, the author of the present work, 
having first firmly established the characteristics of a reality in 
Stitras 29, 30 and 38 finds that all the characteristics mentioned 
in these Stitras are inherent in the entity called the Time and 
therefore now at this late stage he mentions Time to be a reality 
like the other five realities mentioned before, thus making the 
total number of fundamental realities as six. 

We now proceed to investigate the nature of Time. 

As described in pages 118-120, Time is divided into two cate- 
gories — Absolute and and Apparent, de jure and de fecto. The 
former is made up of Kalanus (grains or quanta of Time.)®®® 
See Gatha below : 

% fsiTT | I 


349. Read this Sutra in conjunction with Sutra 22. 

350. Grains or quanta of Time, cells of space or space-points and ulti- 
mate indivisible particles of matter,— Kalaijus, Prade^as and the Paramaous 
are the distinctive conceptions of Jain thought confirmed by the researches 
of today. 

351. Dravya-Samgraha, 22, 

* * 
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Or 

Prffepqr: i 

^^T5r-5r^t’j f^wr: 

Or 

"^>^)T^sr^5^ ir m^: ffwr: i 
fW?^-f^ffr5rt??R«Tr Tr^TRlfTR- Tm: ll®“ 

(Tr. — Innumerable grains of Time reside, one in each space- 
point of the finite universe (Lokaka^a), like heaps of jewels.) 

In other words, the Time consists of units which never mix 
with one another but are] always separate. The whole universe 
(excluding Aloka — the pure space beyond finite universe) is full 
of these grains of Time ; no part of the space within it is devoid 
of them. These grains are invisible, without form and inactive, 
i.e., in a static condition and countless in number. They have 
been compared with jewels to signify that they never mix or 
coalesce. This characteristic differentiates Time from the other 
five substances ; for, while the former consists of separate 
particles, the latter are collections of indivisible and inseparable 
parts. In the technical language of the Jains. 

Time has no spatiality or extensive magnitude. Extension 
is of two kinds, longitudinal Extension and multi-dimensional 
Extension called respectively 3^sr^ (tJrdhva-pracaya) and 

(Tiryak-pracaya). The existence of the grains of time can be 
represented by a mono-dimensional mathematical series and 
hence said to have only the longitudinal Extension. For this 
reason Time is not included in the list of Astikayas. (For 
definition of Astikaya see p. 3 ante.) The other five substances. 
Soul, Matter, Space and Media of motion and rest, — require 
a series where each term of the first series is an item in the 
second. The latter is called a two dimensional series and cor- 
responds to the surface Extension or Triyak Pracaya. 

The distinction between apparent and absolute or real time 
is given in Gatha 107 of Pancastikaya Sara quoted on page 118. 
The former has a beginning and an end while the latter is 


352. TaUvartha Sara, 3 '44. 

353. Vardhamana-Purava, 16‘35. 

354. PancOstikSya Sara, 102. 
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eternal. The scientists also suspect that there is a real time 
behind the apparent time. Says Prof. Eddington : “Whatever 
may be time de jure. The Astronomer Royal’s time is time 

de facto You may be aware that it is revealed to us in 

Einstein’s theory that time and space are mixed up in a rather 
strange way. This is a great stumbling block to the beginner.”®®® 
The mixing of space and time is well expressed in the GatluTs 
quoted above and in the following quotation from the Sarvartha 
Siddhi : 



5r^5TT: 


(As many cells of , space there are, so many Kalanus or grains 
of time are located lying static, one in each cell, permeating 
every iota of Loka (the finite universe). 

‘‘One startling conclusion from Einstein’s theory is that both 
space and time vanish away into nothing if there be no matter, 
We cannot conceive of space and time without matter. It is 
matter in which originate space and time and our universe of 
perception.”^^® So is the conclusion of Jain thinkers : In the 
infinite pure space extending beyond Loka, no other substance 
exists but space ; there is no matter and hence no gf’ains of 
time. The resemblance is striking. It is also true that human 
mind would fail to perceive space if there were no matter in it 
but since space is an independent substance, there is nothing to 
deny the possibility of its existence beyound Loka and as 
remarked in previous pages this idea of Loka and Aloka has 
solved a number of difficulties. 

The akdyatva (non-spatiality) of time is admitted by Edding- 
ton when he says : ‘T shall use the phrase time’s arrow to 
express this one way property of time which has no analogue 
in space. It is a singularly interesting property from a philoso- 
phical stand-point.”®^^ 

The Kalanus represent the physical time analogous to the 
‘world-wide instants’, as Eddington chooses to call them, exis- 


355. The Nature of the Physical Worlds p. 36. 

356- The Proceedings of Physics Seminar, University of Allahabad, 
July 1925, p. 37 ; Article on "Relativity' by Dr, N.R. Sen. 

357. The Nature of the Physical World, p, 69. 
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ting in the four-dimensional world.^^® The spatial and temporal 
relations of which Eddington speaks further on are these : 

Every cell of space in the bounded universe has one Kala^u 
situated in it (spatial relation) and the continuous changes 
effected by KElanus in their surroundings give rise to temporal 
relations.^®® 

With regard to the infinity of time, Richard Hughes in his 
article on ‘Physics, Astronomy and Mathematics’ says: “It 
follows from this that the time-dimension cannot come round 
full circle as we imagine space to do. By going far enough into 
the future we shall never reach the past. And yet it is not 
necessary to imagine that time either had a beginning or must 
have an end.” The same is the verdict of Einstein’s Cylinder 
theory quoted on page 42. Eddington expresses the same view 
when he says: “The world is closed in its space dimensions like 
a sphere but it is open at both ends in the time dimension. There 
is a bending round by which East ultimately becomes West but 
no bending by which Before ultimately becomes After.®®® The 
learned professor then adds “But the difficulty of an infinite 
past is appalling... We have been studying the running-down of 
the universe; if our views are right, somewhere between the 
beginning of time and the present day we must place the wind- 
ing up of the universe... There is no doubt (about) a date at 
which either the entities of the universe were created in a state 
of high organisation or pre-existing entities were endowed with 
that organisation which have been squandering ever since.” 
This is all true: the running-down of the universe is called by 
Jains the avasarpim Kdla (unwinding of the universe at a slow 
rate comparable to the pace of a snake) and the gradual rewind- 
ing is called the utsarpini Kdla at the end of which the things 
are in a state of high organisation. These processes are going 


358. Ibid. p. 102. 

359. Newton’s conception of time was different from the present day 
conception. He regarded Time, Space and Matter as independent entities. 
According to his view time would continue to go on even if the whole 
universe contracted to a point. The Jain view widely differs from this but 
agrees completely with that of Einstein who regards lime as a separate 
entity but inseparably mixed with space, so much so that time has been 
regarded as a dimension like the three dimensions of space. 

360. The feature of the Physical World, p. 83. 
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on from an infinite past into an infinite future, and consequently 
there should be no difficulty in imagining infinity of time. 

However the reality of time is admitted on all hands, 
Eddington remarks that “Time is more typical of physical rea- 
lity than matter.”®®'^ Says Mr. Henshaw Ward : “These four 
elements (Matter, Space, Time and Motion) are all separate in 
our minds; we cannot imagine that one of them could depend on 
another or be converted into another.”*®’ Prof. N. R. Sen, 
D.Sc.(Cal.), Ph.D(Berlin), says in the same article quoted 
before; “Time, in classical mechanics, is regarded as a continu- 
ously flowing entity absolute in nature. This idea of time is 
involved in all mathematical analysis and is perfectly self-consis- 
tent. But what about the physical time which we measure in 
our laboratories? A little consideration would show that this 
cannot be absolute but depends on the condition of the 
observer.’’*®* 

With regard to the smallest unit of physical time it may be 
mentioned that Jain writers have given it the name Samaya*®® 
which is defined as follows: 

^fr I 11“®* 

{The time taken by one paramariu {the electron or the positron) 
in traversing the distance between two of them placed side by side 
in space is called the Samaya i.e. the time taken by a Paramatm 
in going from one space-point to another with a slow speed.) 

The biggest unit of time is the MahSkalpa made up of two 
aeons, dvasarpiiii and utsarpiijT, each consisting of 
413452630308203 1 77749 51 2 1 920000000000000000000000000000 
0000000000000000000000 (77 digits) solar years. (The Brahma 
Kalpa of Hindus also cosists of 77 digits but the digits do not 
agree.) 

Then there are intermediate units of every day use. 

361. Ibid. p. 275. 

362. Quoted from Exploring the Universe. 

363. See the Proceedings of Physics Seminar, University of Allahabad, 
July 1925, Article on Relativity. 

364. Unit of pudgala is Paramaiju, unit of space is Prade^a or the space- 
point and so the ultimate unit of time is the Samaya. 

365. Gommafa Sara, (Jivakanija) 573. 
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...Thus time as an independent reality is established on 
modern evidence. 


• 

SUTRA 40. 

5^0 ANANTA-^SAMA YAH (40) 

(An infinitesimal fraction of time is called the samaya.) 

This Sutra defines the unit of time. Just as paramanu is the 
unit of mass and space-point or the pradesa, the unit of three- 
dimensional space, similarly a samaya is the unit of time and is 
defined as the time taken by a paramanu to traverse one space- 
point or the time taken in going from one kdldnu to another. 
Since there is only one Kalanu in each space-point, the two 
definitions are identical. 

In the words of the 1946 Nobel Prize Winner Physicist, 
P. W. Bridgeman : "‘We cannot think of an interval of time as 
the sum of moments without duration.” 

Physicists began to deal with ultra short time intervals after 
the discovery of radioactivity. Some types of atoms had a very 
short life. Polonium-212 for instance, has a half life of less 
than a millionth (10"<5) of a second. It decayed in the time it 
took the earth to travel one inch in its 1 8i mile per second 
journey about the sun. Some sub-atomic particles break down 
in far shorter intervals of time. In a bubble chamber, certain 
particles, travelling at nearly the speed of light, manage to form 
tracks three centimeters long after forming and before breaking 
down. This corresponds to a life time of a ten billionth (lO”-^®) 
of a second. 

In the 1960s, particularly short-lived particles were dis- 
covered whose half life period was (lO-'^^) seconds i.e,, ten 
trillionths of a trillionth of a second ( ^ ^'RT 

This is the limit of shortest interval of time reached by science 
so far. The Jain unit of time (Samaya) is smaller still. 

# 


178 


Cosmology : Old and Kew 

SIJTRAS 41 & 42. 

f^TjfnrT gWT: lIVSIl 

DRAVYA^RAYI NIRGUl^/A GUVAfI {41) 

q-fruriTT: II^RII 

TADBHAVAII PARINAMAH {42) 

(1) Attributes can never exist independently of the substances 
of which they are the attributes and one attribute cannot be the 
substratum of another attribute. 

(2) The change in the character of attributes of a substance 
is called Parinama (modification). 

The same view is expressed in Pancastikaya Sara. 

?s^5trnTTf Ii3«» 

(There can be no quality without substance or substance 
without quality; the two are inseparable in their nature.) 

According to Jains, Dravya is a dynamic reality having a 
continuous flow parallel to the flow of time. It cannot be 
thought of apart from its qualities which in their turn are not 
separate from the Dravya. In other words, qualities can only 
reside in substances and substances are bundles of qualities. 
One cannot think of fluidity apart from a fluid. The difference 
between a substance and its attributes is not a difference of 
existence but only that of reference. 

The triple nature of reality, i.e., continuance through origina- 
tion and destruction gives to a substance a characteristic mode 
of existence every moment. 

The modifications which the six Dravyas undergo have been 
divided into two classes, arthaparyaya and vyanjana paryaya. 
All the six Dravyas have the former but the latter is associated 
with spirit and matter only. The former refers to the intrinsic 
changes in Dravyas while the latter has a somewhat fixed dura- 
tion of existence. For instance, a pot is a vyanjana paryaya of 
matter; similarly men and animals are vyanjana paryayas of the 
soul substance. Read also pages 77-80 in this connection. 


366. Pancastikaya Sara, 13, 
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I^Otra 41 & 42. 

In the Swetambara text the following three Sutras occur in 
addition : 

^fq^rfeiTR I 
and 

(The modification may be of eternal or transient nature. 
Eternal changes occur in non-corporeal Dravyas, Soul, Space, 
and Media of motion and rest. Modifications in matter are of 
transient nature. 

Digambaras have also contributed to these ideas in the 
commentary Tattyartha Rdjavdrtika with some modifications but 
we omit a detailed description because of their little importance. 

This brings us to the end of our journey. 


THE SUMMARY 


ACCORDING to Jain Cosmology the universe comprises 
six Dravyas, Substances or Realities. A Dravya, substance 
or reality has been defined as any substantiality or existence 
which has the important characteristic of persistence through 
change, i.e., it undergoes a transformation and re-appears in 
a new form while the original substantiality still abides. Also 
a Reality is the basis in which attributes rest and modifications 
take place. 

The six realities are (1) The Soul, (2) Matter, (ajiva) (3) Space, 
(aka§a) (4) Time, (kala) (5) a Non-material medium for the mo- 
tion of souls and the propagation of matter and energy (dharma) 
and (6) the Field through which the gravitational and electro- 
magnetic forces operate for maintaining the untiy of the micro- 
scopies as well as of the macroscopic worlds (adharma). 

The number of substances is fixed as six ; it can never be 
seven or five. These substances are eternal and unchanging in 
their characteristics. Leaving aside the substance matter all 
others are non-material and formless and hence devoid of all 
properties associated with matter. 

For explaining cosmical and physical phenomena the three 
fundamental units of space, matter and time have been chosen 
corresponding to the units of length, mass and time i.e., the C.G.S. 
or the F.P.S. systems of modern science. The unit of space is 
called the Pradesa (space-point) and is defined as the space occu- 
pied by one indivisible particle of matter and capable of being 
occupied by even an infinite number of such particles under 
abnormal condensations. The unit of matter is the paramariu 
(the smallest indivisible particle of matter,— the electron, nega- 
tive or positive) and the unit of Time is the samaya (^’W), 
which is defined as the time required for a paramai^u to traverse 
one space-point. 
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THE SOUL 

The soul is the reality which possesses the faculty of knowing 
and perceiving, in which the sensations of pain and pleasure 
inhere and through which the volition functions. Modern 
experimental psychology has already discovered the electrical 
counterpart of the soul, called the Taijas-Sanra. (Read pages 
56-57). The soul has the potency of changing its size by contraction 
and expansion. It can occupy the smallest possible body of a 
bacteriophage or the biggest body of a whale fish. Although 
the soul substance is non-quantumistic in nature, one single 
soul can fill every iota of space in the whole universe under 
special circumstances. Since a body grows from a microscopi- 
cal size in the mother’s womb to its full proportions and 
contracts again, at the end of its earthly career, to re-incarnate 
into a new seed, it follows that the size of the soul cannot 
remain fixed. Modern science identifies life with protoplasm 
or the living cell and it is well-known that protoplasm possesses 
a remarkable property of contraction under external stimuli. 
Soul experiences pain, pleasure, life and death through the 
agency of karmic matter. This theory of transmigration of 
soul is an extraordinary conception also supported by Hindu 
and Buddhist philosophers. According to the Jain view all 
actions of embodied living beings, whether mental or physical, 
are followed by an influx of fine molecules of energy towards 
the soul, the latter constituting what is called Karmapa body. 
To use the modern language, the activities of mind and matter 
constitute a super-radio, with the quintillions of living cells 
sending out their individual waves to be tuned in by quadrillions 
of receiving sets in the brain. Influx of these waves is the 
influx of subtle Karmic matter. Karmic matter, we can call 
the fourth state of matter, the other three being Solids, Liquids 
and Gases. Activity of a good kind attracts meritorious while 
activity of a bad kind attracts the opposite kind of Karmic 
matter. The Karmic body is responsible for dragging the soul 
from one physical body to another, and it keeps the soul bound 
to the confines of the universe owing to the gravitational forces 
operating on all sides. When Karmic matter is shed off the 
soul by following the Path of Liberation, the latter, being the 
lightest substance, ri.ses up to the top of the universe and rests 
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there as Pure Effulgence Divine. It cannot travel further on 
owing to the absence of luminiferous aether beyond, aether being 
the necessary medium for motion. 

In recent years the scientists are trying to explain the 
processes of life viz., growth and reproduction in terms of 
special properties of various kinds of proteins and the two 
nucleic acids DNA and RNA. Although the artificial synthesis 
of a biologically active living cell, which automatically grows 
by multiplication has been reported, it has not been possible so 
far to correlate the proteins, DNA and RNA with functions of 
memory, thought, reason, logic, intuition, decision and free- 
will. In other words, consciousness could not be explained on 
the basis of physics and chemistry and hence the existence of 
soul remains unchallanged. 

The existence of soul and its transmigration has been amply 
corroborated by the recent researches in para-psychology. 

THE MEDIA OF MOTION AND REST 

The Jain philosophers recognized in the world life, matter 
and space but these were not enough. There could be no 
stable world if there were nothing to prevent the souls and 
atoms from flying about and being scattered throughout the 
infinite space. This led to the hypothesis of a medium of rest, 
the Field through which the binding forces operate. But if 
there were the Field alone there could be no motion at all in 
things and bodies. There would be an eternal paralysis of 
Reality. To remove this difficulty another medium of motion 
had to be postulated. But the trouble is not yet over. If the 
two media exist within a spatial limit one guaranteeing motion 
and the other rest, then the things in motion must be in motion 
for ever and things at rest must be there for ever. But our 
experience is not of that kind, and therefore it is assumed that 
the two media are inactive and neutral in themselves, yet 
indispensable to the composition of the world. They are non- 
material, non-atomic, and continuous media pervading every 
iota of the whole universe, although for purposes of practical 
convenience they are regarded as made up of space-points. But 
they possess the characteristic properties of a Reality, viz., 
they undergo a cycle of changes, old forms gradually disappear- 
ing, new forms appearing and at the end of the cycle the 
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original pattern is again there. In fact a stationary wave- 
motion, explained in pages 79-80 of the text, is constantly taking 
place in these invisible media, as if the heart of the whole 
universe were throbbing in tune with the Almighty. lAs every 
student of physics knows there are nodes and antinodes (places 
of no disturbance and maximum disturbance) in a system of 
stationary waves. Who can say that the positions of nodes 
(slight swellings at which the leaves arise) and internodes 
(smooth parts between the nodes) in the stems of plants are 
not determined by the positions of the nodes and the antinodes 
in the media of motion and rest ? 

The modern analogue of the medium of motion is the 
ffither. It is undoubtedly regarded as the medium through 
which electromagnetic waves travel. In the beginning the 
scientists associated material properties with sether which gave 
rise to serious difficulties and contradictions. However the 
idea of sether, after suffering many cataclysms, survives to this 
day. It is now regarded as an imponderable fluid surrounding 
every particle of matter and penetrating every atom and the 
molecule. Physicists made various assumptions about sether in 
order to explain the electromagnetic phenomena, viz., that 
(1) moving bodies carry sether along in their motion ;(2) moving 
bodies do not carry sether with them but they only move in a 
calm sether-sea, or (3) sether is partially carried and partially 
not carried by the moving bodies. But all these assumptions 
miserably failed to explain facts and were contradicted by the 
most delicate experiments. Neither motion of sether nor 
motion through aether could be detected. The reason probably 
is that aether does not possess any of the properties associated 
with matter. Wc would like to point out that Jain physics 
postulates the existence of stationary waves in aether and this 
assumption needs to be worked out mathematically. It is a 
new idea and may lead to fruitful results. Even to this day 
the sether problem remains a great puzzle and we read on 
1%A of The Evolution of Physics : “All our attempts to make 

sether real failed After such bad experiences, this is the 

moment to forget the sether completely and to try never to 
mention its name. We shall say : our space has the physical 
property of transmitting waves and so omit the use of a word 
we have decided to avoid. The omission of a word from our 
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vocabulary is, of course, no remedy. Our troubles are indeed 
much too profound to be solved in this way !” A similar 
trouble was anticipated by the Jain thinkers when they asked 
the question : What is the harm if we associate the functions of 
motion and rest with the space which exists everywhere ? (See 
page 105 ante.) And the answer given was : By so doing the 
division between the finite universe and the infinite space 
beyond would disappear, ft is interesting to note that if we 
regard our universe as infinite, it cannot be stable at the same 
time, for in that case alt our energy would get scattered into 
the infinity of space and the attractions of myriads of other 
universes filling the infinite universe on our universe would 
scatter it into infinity; In order, therefore, to maintain the 
stability of our universe running from an infinite past into an 
infinite future the universe must be conceived as of finite dimen- 
sions so that when the energy travelling with the velocity of 
light, 1,86,000 miles/sec., reaches the confines of the universe it 
gets reflected and is not lost. The total energy of the universe 
will in this case remain constant. Einstein introduced this idea 
of finite universe by making the odd postulate that space gets 
warped under the stress of matter. The idea of the space 
becoming curved due to the presence of matter and thus closing 
in to form a finite universe is a hard pill to swallow. Jains 
also regard the universe as finite®®’ but the case of this finite- 
ness is more easy to comprehend. According to Jain view there 
are no media of motion and rest beyond a certain limit called 
the Loka and consequently matter or energy can never get out 
of this limit with the result that the total energy of the universe 
remains constant throughout eternity. The pure mathematical 
space extending to infinity beyond without the presence of any 
grain of matter or time is called the aloka. 

As we have already remarked the modern scientific equivalent 
of the ‘medium of rest’ is the Field through which the forces 
which maintain the cosmic unity operate. Without this medium 
there would be no coherent system of souls and atoms, there 
would be only chaos — no world would be possible. The Field 

367. The volume of the universe, according to Jains, is 343 cu. Rajjus, a 
Rajju being a quantity of the order miles. (See pages 91-92} The use of 
the word Brahman(la (universe of the ellipsoidal from) by Hindus for the 
universe is also suggestive of the finitude of the latter. 
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is similar to asther in so much as it is also a non-material, 
invisible, non-atomic, continuous and passive medium but its 
function is just opposite. These two media interpenetrate in 
every bit of the universe and do not interfere with the functions 
of each other. It is a case similar to that of the co-existence 
of electrostatic, magnetostatic and gravitational fields, which, 
although of dijfferent character, do not mix ; each preserves its 
individuality regardless of the other. For instance, if both 
electric and magnetic poles are at rest, there is no action 
between them, neither attraction nor repulsion. In the language 
of science this would be expressed by saying : an electrostatic 
field does not influence a magnetostatic field and vice versa. 
The discussion of pages 108-109 ante will show that the scientists 
are still in doubt with regard to the true nature of the Field. They 
are making the mistake of associating material properties with 
this non-material properties with this non-material medium and 
hence the whole jumble. 

In conclusion, it is worthy of notice that although all Indian 
philosophies have devoted very great pains to the theories of 
world evolution, none of them but the Jains could think of 
these vital principles of motion and rest without which a stable 
world structure is impossible and incomplete. - 

AkaSa or the space j , V- 

According to Jain philosophers the term AkaSa means the 
mathematician’s pure space and not the primeval substance Of 
the Hindus out of which the Creation was evolved. The chief 
function of space is to accommodate the infinite physical bbjbctay 
living-beings, the media of motion and rest, and the time. • The 
space is divided into two main divisions ; the Lokakasa, which 
is co-extensive with these objects and the Alokakasa or Ananta- 
ka^a, which is pure space extending to infinity beyond Loka- 
ka^a. In the Infinite Beyond there are no objects animate or 
inanimate. Not a tiny molecule of matter nor a stray soul 
would step beyond the limits of the Loka. The slystem of 
objects is held together by the static and the dynamic prinOiplesj- 
the jether add the Field and these principles are confined 'to 
LokakaSa. We have already explained in the last section why 
the functions of motion and rest cannot be associated With 
space. According to the views of modern science the total 
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amount of matter which exists is limited and the total extent of 
the universe is finite. The totality of space is so curved that 
a ray of light, after travelling in a direct line for a long enough 
time, would come back to its starting point. A ray of light would, 
according to a rough estimate, take about ten trillion years for 
the round trip in the totality of curvature. Einstein connects 
the curvature of space with the amount and distribution of 
matter in the universe. Space, if there be matter inside it, 
bends round until it closes up. The more matter there is, the 
smaller space there must be and space could only be of literally 
infinite extent if it contained no matter at all. Just as the 
surface of a sphere is a curved surface and a closed surface 
enclosing a three-dimensional volume, so is our three-dimen- 
sional space a curved space and a closed space enclosing a four- 
dimensional continuum. One startling conclusion from Einstein’s 
theory is that both space and time vanish away into nothing if 
there be no matter. We cannot conceive space and time with- 
out matter. It is matter in which originate space and time and 
our universe of perception. It should be noted that while Jain 
philosophy regards only part of the universe as finite and an 
infinite pure space beyond, Einstein regards the whole universe 
as finite with nothing beyond it, although it is quite inconceiv- 
able that there should be no space beyond a certain space. 
When Professor Eddington declares that the physicists cannot 
in any case conceive of space is void, it is dear that they do 
not believe in space as a substance in itself. Our view is that 
space is a real eternal substance, for pure expansion is not 
thinkable in the absence of a substance in which it might inhere. 
Space without matter and time is not void. 

THE TIME OR THE KALA 

Jain philosophy regards time as one of the six fundamental 
realities of the physical universe. Time is divided into appa- 
rent and absolute time. Apparent time is that which assists 
substances in their continuing to exist, is the auxiliary cause of 
different kinds of modifications in them and is measured by 
some conventional units of longer or shorter durations. The 
absolute or real time, existing behind apparent time, consists of 
innumerable grains, called the Kalapus, residing one in each 
space-point of the finite universe, the Lokaka^a, like heaps of 
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jewels. These grains never mix or coalesce with one another ; 
they are invisible, formless and inactive. The time substance 
differs from the other five substances in one important respect 
and it is this : Time is unindirectional. This one-way property 
of time has been given the name, time’s arrow, by Eddington. 
Time has only a longitudinal extension, no spatiality and hence 
no indivisible and inseparable parts called the Prade^as or 
space-points. The instants of time, i.e.. Kalanus are so arranged 
in space that their arrangement can be represented by a mono- 
dimentional mathematical series, i.e., a series of linear order. 
This characteristic distinguishes time from the other five entities 
which require a multi-dimensional series to represent their 
surface extension. In Einstein’s theory the space and time are 
mixed up in a strange way. According to this theory we cannot 
conceive of space and time without matter. According to the 
Jains also the grains of time are mixed up with space, Kalanu 
(the quantum of time) in each space-point, lying static and 
permeating every iota of the Lokakasa (the finite universe). 
In the infinite pure space extending beyond Lokakaia, no other 
substance exists but space ; there is no matter and hence no 
time also. Newton regarded time, space and matter as inde- 
pendent entities. According to him time would continue to go 
on even if the whole universe contracted to a point. The Jain 
view widely differs from this but agrees completely with that of 
Einstein. With regard to the infinity of time the Jain view 
supports Professor Eddington’s following statement : “There is 
a bending round by which East ultimately becomes West but 
no bending by which Before ultimately becomes After”, In 
other words, time has neither a beginning nor will it ever come 
to an end. 

THE PUDGALA OR MATTER AND ENERGY 

The sixth and the last entity composing the physical universe 
is what is called by Jains, ‘the Pudgala’. It is worthy of note 
that the use of this word is quite peculiar to the Jain philosophy; 
it does not even exist in the dictionaries edited by non-Jain 
writers. The physical manifestations of Pudgala are the matter 
and energy. The root-meaning of the word Pudgala is : ‘the 
entity which manifests itself in various forms by the process of 
combination and disintegration’. One who is familiar with the 
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modern developments in atomic physics cannot but admire the 
choice of the word Pudgala to denote matter and energy. We 
now know full well that all atoms are an assemblage of electrons, 
protons and neutrons. In the phenomenon of radio-activity 
atoms are seen disintegrating themselves of their own accord 
into others and in the phenomenon of artificial radio-activity 
bombardment by alpha particles, protons or neutrons brings 
about such transformations as the conversion of aluminium or 
sulphur atoms into those of phosphorus. Figs. 5 and 6 of 
pages 45-46 show beautifully how a foreign alpha particle bullet 
fills an empty place in the nucleus of a nitrogen atom and pro- 
duces an atom of oxygen. Similarly Fig. 7 of page 47 shows 
how a foreign proton bullet gets embedded into the nucleus of 
a lithium atom and completes the alpha particle. At the same 
time the nucleus bursts and the two alpha particles fly in 
opposite directions. It is therefore a case of the processes of 
combination and disintegration following in rapid succession. 
Fig. 8 of page 48 is interesting. An alpha particle is short 
into the nucleus of an atom of beryllium metal with the result 
that the shot is absorbed, beryllium is converted into carbon 
and the neutron is rejected out of the original nucleus. Here 
also the processes of combination and partial disintegration are 
playing their role. Many more such examples can be multiplied. 
As we shall see later the molecules are formed by the atoms by 
similar processes of division and union. Thus the use of the 
word Pudgala for matter and energy fully justifies itself. 

The Chief characteristic of the substance Pudgala is that it 
is the subject of sense perception ; it has a form, in contrast 
with the other five constituents of the universe which are with- 
out form. The physical properties of hardness, density, tem- 
perature and either positive or negative charge are associated 
with it. It has one of the five tastes : sweet, bitter, sour, saltish 
or astringent ; a good or bad smell and one of the five colours, 
black, red, white, yellow or blue depending upon the tempera- 
ture. Not only in the gross form of matter are these physical 
properties associated but the Jain Acaryas have extended them 
to the ultimate particles of matter also. As mentioned on 
page 144, every paramw^u (electron or positron) has one of the 
five tastes, one of the five colours, a good or a bad smell and a 
positive or a negative electric charge. Matter is divided into six 
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sub-classes : Solids, Liquids, Gases, Energy, fine karmic matter 
and extrafine matter consisting of the streams of the ultimate 
particles of matter. Until some sixty years back the classical 
physics of Newton and Galileo regarded energy as perfectly 
weightless and without any association with matter. It was the 
genius of Einstein who definitely proved that every form of 
energy has mass and that there is no difference between matter 
and energy but that of the form. It is really woderful to note 
that this truth was already discovered several centuries ago by 
the Jain philosophers. They regarded every form of energy as 
a ' manifestation of Piidgala, and hence one form of energy 
could be intra-converted into the other. It is really interesting 
to see that, whereas in the history of modern science the nature 
of heat, light and electricity could not be elucidated for a long 
time, heat and electricity being regarded as fluids for several 
centuries, they were already known as modifications of energy 
to the Jain thinkers several millenniums ago.^®® 

Matter is then thought of as made up of Skandhas (mole- 
cules), Skandhade^as (atoms), Skandhapradesas (ionised or 
stripped atoms) and Paramarius (invisible elementary particles 
such as the electrons and the positrons). In conformity 
with the version of the modern kinetic and electron theories 
of matter, the Jain philosophy also regards elementary particles 
inside an atom and the molecules in a piece of matter to be in 
a state of motion. (Vide page 140 ante). With regard to the 
formation of molecules three processes are enumerated by the 
Jains, viz., division, union and the combined process of simul- 
taneous division and union, corresponding to the electro-valent, 
co-valent and co-ordinate methods of linking atoms in modern 
science. The breaking up of molecules^®® is attributed to two 

368. The true nature of sound was also known to the Jain thinkers. 
Unlike the other Indian systems of thought which associate sound with 
aether or space (Akasa), Jain system explains it as being due to the vibra- 
tions of the molecules. Sound is further divided into Musical sounds and 
Noises and the musical sounds produced by the vibrations of strings, reeds, 
pipes, bells and stretched membranes are given different names (See 
pages 131--133). 

369. According to the Jain view, the modern atom is in facr a molecule 
and the author of the present work makes bold to say that some thing akin 
to Raman effect will some day be discovered in the atoms also, thus bringing 
them into the category of the molecules. Already the nuclear spin and 
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different causes, internal and external. The phenomenon of 
radio-activity is an example of breaking up due to some internal 
cause and dissociation of the molecules in solution, the thermal 
and pressure ionisations and breaking under artificial bombard- 
ment are examples of breaking due to external causes. The 
phenomenon of ionisation is described as due to the simulta- 
neous separation and union of the molecules. “Just when one 
molecule breaks, the detached part attaches itself to another 
molecule”, says the author of Sarvartha Siddhi. The formation 
of the mechanical mixtures of matter and that of the chemical 
compounds as a result of reactions were known respectively as 
No-karmabandha and Ajlva Visayabandha. Coming to the 
subject of extrafine matter, the sixth and the last division, as 
quoted on page 73 ante, it is defined as composed of Skandhas 
made up of one or two paramapus and no more, and paramanu 
is the last particle of Pudgala which cannot be sub-divided by 
any means whatsoever. The paramaijus are of two kinds called 
the Karya Paramapu and the Karana Paramarm which have their 
modern analogues in the electron and the positron. These 
names are very significant in the sense that there can be no 
karya (action) without karna (cause) and as such they should 
occur in pairs. This is supported by the fact that when light 
elements are bombarded by gamma-rays electron-pairs are 
observed to appear in the Wilson Chamber, a positron and an 
electron shooting out simultaneously from the same place. The 
other elementary particles like the neutrons, protons, negative 
protons and the mesons have all been formed by the union of 
these two types of Paramapus according to certain laws. 

The union of the electrons and the positrons to form diffe- 
rent kinds of matter is attributed to the differences in the 
degrees of Snigdha and Ruk§a properties of these particles. As 
mentioned on page 160 f.n. the discharge of electricity between 
the clouds has been attributed, by the author of Sarvartha 
Siddhi, to the same property of Snigdhatva and Ruk?atva. 
Referring to the phenomenon of atomic-interlinking Dr. B. N. 
Seal in his book The Positive Sciences of the Ancient Hindus 
(London), suspects that “the crude but immensely suggestive 


nuclear statistics of nucleii of atoms like hydrogen, nitrogen etc. have been 
calculated with the help of Raman lines. 
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theory of chemical combinations (of the Jains) is possibly based 
on the observed electrification of smooth and rough surfaces as 
the result of rubbing’*. (Mark that the words ‘Snigdha’ and 
‘Ruksa’ have been translated as smooth and rough.) In Stitras 
33-36 the laws of these combinations are discussed in detail and 
in Sutra 37 the formation of neutral atoms from positive and 
negative charges, the formation of positive and negative ions 
and as to how the same atom behaves sometimes as electro- 
positive and sometimes as electro-negative are explained. 
According to Professor Andrade, one of the greatest problems 
of new chemistry is to find out the laws which will enable us to 
predict which combinations of protons and neutrons are stable, 
which unstable and which impossible. According to the Jains, 
the laws are the following : — 

(1) A positron combines with a positron or an electron with 
another electron if they differ in their degrees of Snig- 
dhatva or Rtiksatva (energy levels ?) by two units, 

(2) A positively charged particle (a positron or a proton) 
can unite with a negative elementary particle and vice 
versa. 

(3) According to the Digambara view there is no possibility 
of union for all combinations of elementary particles 
having the same energy levels while the Swetambaras 
recognize such a possibility if the union is between the 
particles of opposite kinds. 

(4) Particles at the lowest energy level do not unite, — a 
sort of degenerate state. 

(5) The union of the various particles of different energy ' 
levels may form an odd or an even series. 

- (6) The power of uniting or separation is absent in combi- 
nations composed of only two elementary particles such 
as the neutron. 

The law No. (4) recognizes the possibility of the free occur- 
rence of the electrons and the positrons such as the conductivity 
electrons in the metals and the positrons occurring in the 
cosmic ray streams. 

The elementary particles like the neutrons, the protons, the 
negative protons and the various mesons can be looked upon 
as formed out of the two elementary grains, the electrons and 
the positrons. Although it is difficult to conceive how electrons 
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could possibility be packed together to form of the lUej^otis of 
different masses enumerated on page 161 f.n. or how a proton 
could be formed out of the positrons since, as the charges are 
of the same sign, the tendency would be for infinite dispersion 
instead of abnormal condensation, but it appears that at ex- 
tremely small distances the law of repulsion changes into a law 
of attraction as in the case of the gravitational phenomenon 
cited on page 95 Further, it is on the basis of this abnormal 
condensation of similar charges that the formation of nuclear 
matter has been explained (vide page 1 3 ante). 

The negative protons, the mesons or the heavy electrons 
furnish examples of Ruk^a particles combining with Ruksa and 
a molecule of oxygen is an example of a Ruksa atom combining 
with Ruksa; protons have been formed by the union of Snigdha 
particles. In the nuclei of atoms we have the Snigdha and 
Ruksa particles together and in the neutron, we have a close 
union of these two. With regard to the particle like the neu- 
tron — one which is formed by the union of only two particles — 
it is mentioned that it has no power of uniting or separation 
(vide page 139). In other words, a neutron cannot be broken up 
into a proton and an electron or two neutrons cannot unite 
together to form a third particle. In the various molecules of 
substances we have a union of Snigdha and Ruk§a atoms, such 
as in the molecule of common salt the atoms of sodium are 
Snigdha and those of chlorine Ruk§a. They break up as such 
when common salt is dissolved in water because the strength of 
the bond between the atoms is not great. The necessary condi- 
tion for union, discovered by the Jain thinkers, is that the 
uniting particles must differ in their degrees of Snigdhatva and 
Ruksatva by two units. These differences in degrees it is diffi- 
cult to identify but it is something like the Pauli’s Exclusion 
Principle, Fermi-Dirac Statistics gives us a means of distingui- 
shing between the electrons of different energy levels. Not only 
in the electrons but also in the atoms there is fundamental 
difference of energy such that we could give them different 
names, George, Edward, John, etc. Otherwise how can we 
account for the fact that in the phenomenon of radio-activity 
one atom lives only a few seconds and its apparently identical 
neighbour many years. It is due to these inner differences in 
atoms that molecules with different binding strengths are produ- 
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ced, the strengths now being measured quantitatively by the 
technique of Raman Effect. The formation of the isotopes, 
mentioned on pages 167-168 also points to the fact that it is pro- 
bably a difference of two units in the Snigdhatva or Ruksatva 
which brings about a unit difference of weight in the atoms of 
different elements, but because the operations of union appear 
to be carried out either in the deep interiors of the nuclei of the 
atoms or in certain secret corners of the interstellar space, the 
laws of union have so far not been discovered fully. 

We cannot close this summary without making reference to 
Sutra 32 which deals with the subject of "relativity^ under the 
name of SyMvada theory. The aim of this theory is to co- 
ordinate, unify, harmonize and synthesise the individual view- 
points into a practicable whole or in the words of Professor 
Dhruva “in this theory the discordant notes are blended so as 
to make a perfect harmony.'’ It is not a theory of mere specu- 
lative interest but it has a bearing upon man’s psychological 
and spiritual life. It has been compared to the Einstein’s 
theory of relativity but it is much simpler and less elaborate as 
compared with relativity. ^ Relativity is mainly the theory of 
the physicist but the Syadvada theory has only a philosophical 
bearing. Still the contributions of Syadvada and Relativity to 
the ultimata outlook on life and its problems are almost the 
same. According to Syadvada the existence is a huge comple- 
xity; neither can human mind properly understand it nor can 
the human language adequately express it. As such the absolute 
statements are out of court and all statements are true from a 
certain point of view only. According to Relativity all our 
terms of expression like east and west, right and left, up and 
down are relative; they are not the same for all the observers 
and under all conditions; they are not absolute but merely 
relative to something. Relativity is therefore the theory of the 
statement of general physical laws in forms common to all 
observers. Just as the theory of Syadvada attempts to reconcile 
the various conflicting schools of philosophy, not by inducing 
them to abandon their favourite stand-points but by proving to 
them that the stand-points of all others are alike tenable and 
represent different aspects of truth, so has the theory of 
Relativity shed light on age-old controversies. Whether the 
earth moves round a stationary sun or the sun moves round 
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a stationary earth was debated problem for long. According to 
Relativity both the statements may be right or wrong depending 
upon the viewpoints. The truth is that the motion between 
the sun and the earth is relative. We may assume either the sun 
or the earth to be stationary depending upon the mathematical 
convenience. 

It is worthy of note that this brilliant theory of stand-points 
originated with the Jain thinkers: there is hardly a counter-part 
of it in other systems of philosophy, criejital or occidentaL 
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DOOM OF THE UNIVERSE 

According to Hindus all matter, space and time are engulfed 
into the Supreme Being at the time of Maha Pralaya and then 
it is He who unfolds the universe again, whereas according to 
Jains the nature of the universe itself is such that after it has 
completely run down, it re-generates itself by carrying out the 
cycle in the reverse order. 

According to modern science, the universe is gradually run- 
ning down in the material sense of the word. In the language of 
science, we say that the entropy of the universe is tending 
towards the maximum. This has been proved mathematically 
by Max-well from the second law of thermodynamics. In 
nature, heat is constantly flowing without interruption from a 
body at a higher temperature to a body at a lower temperature 
and air automatically flows from a region of high pressure to a 
region of low pressure. Thus there is a tendency towards 
equalisation of temperature and pressure all over the universe. 

The Efflciency of a heat engine is greater if the difference of 
temperatures between the source of heat and the exhaust is large 
i.e. greater the difference of temperatures, the higher is the 
efficiency. In other words we can say that the availability of 
energy for doing work is becoming less and less every moment 
and when the entropy of the universe reaches its maximum, no 
work will be possible. The state of affairs will correspond to 
the idea expressed in ‘Mariner’s Poem’ ‘water water every- 
where, but not a drop to drink.’ 

The sum total of energy in the universe will be the same as 
before but it will not be available for work. No motion of any 
kind will be possible. The whole universe together with its 
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inmates will be at a stand-still. Living beings will neither be 
able to move nor to breathe. Life of all forms will be extinct. 
What next? is a glaring question before the scientists. They 
believe that the universe cannot end thus. Some unknown force 
must rewind the clock of the universe so that it may be set 
running once again. According to Hindu belief the rewinding 
is done by the Almighty God whereas according to, Jains the 
process is automatic. 

There is another line of thinking in science. According to 
this, sun is the source of energy for all life on earth. It is on 
the advent of the Spring that buds open, it is the heat energy 
which brings forth new life from within an egg; it is the energy 
of the sun which the human beings, animals and vegetables 
utilize for their growth. The sun is a hot body with its surface 
temperature of 6000°C and in the interior the temperature is 
two crores of degrees Centigrade. It is radiating energy inces- 
santly in all directions and as such it ought to cool down some 
day to the temperature of its surroundings. But it has been 
maintaining its temperature for billions of years and will con- 
tinue to do so for a few billions of years more, when it will 
altogether disappear. The reason is this: several milleniums 
before Christian era, our Tirthankars taught that heat and light 
are fine forms of matter and have, therefore, weight. 

This discovery was made by Einstein in modern times. Sun 
is losing heat by radiation and its temperature is constant. 
It means, it is losing mass. It has been estimated that its mass 
is being reduced by 250 million tons per minute and therefore 
it will disappear after a few billion years. The total mass of 
the sun is 2 x 10-’’ tons. When universe becomes devoid of solar 
energy, all life will disappear and it will be a sort of Pralaya 

In recent years another interesting discovery has been made. 
It is well known that the magnetic North Pole does not coincide 
with the geographical North Pole. There is an angle between 
them. Now it has been found that the magnetic poles of the 
earth are slowly rotating and a time will come when the North 
pole will go into the position of South pole and vice-versa. In 
between there will be a period of 100 to 200 years when the 
earth will have no magnetism at all, because when we go from 
a negative quantity to a positive quantity, zero comes in between. 


Appendix 


197 


The Earth’s magnetic field ‘acts like an umbrella for the 
destructive showers of cosmic rays coming profusely from 
interstellar space. The Earth’s field deflects them to one side 
and it is only in very small numbers that they are able to reach 
us. The rotation of the poles has a period of about 7,50,000 
years and the last reversal took place some 7,00,000 years back. 
After forty or fifty thousand years, it is likely to occur again. 
This is a very brilliant confirmation of Jain Siddhanta according 
to which Mahapralaya is going to take place exacty after 
39500 years. At the time of zero magnetic field, all cosmic rays 
will exert their maximum destructive force and there will be an 
utter destruction i.e. Mahapralaya. 

At the time of reversal of the poles, there are very great 
genetic mutations with the result that the creatures born are 
either too small in size or too large i.e. entirely new forms of 
life are produced. 

On June 30, 1908 there was an unusual explosion in Siberia 
in the Soviet Union. The explosion may be compared to a 
30 megaton hydrogen bomb explosion i.e. equal to 1500 
Hiroshima atom bombs exploding together. American scientists 
are of the opinion that it was an explosion caused by an anti- 
matter intruder of about 1 Kg. weight that enteied accidentally 
into our earth. If some day a lump of antimatter weighing about 
10 tons, enters into our universe, it will create such a gigantic 
explosion that the whole world will be reduced to dust. 

There is another view with regard to the doom of our Earth. 
The Earth is gradually increasing in mass at the rate of 
20,000 tons per year on an average due to entry of meteorites 
and cosmic dust. Since the Earth is rotating like gyroscope, 
constant increase in its mass means slowing down of the angular 
velocity. From this we can easily conclude that some day its 
rotation about its axis will cease. The result will be that on 
one side there will be eternal day and on the other side an 
eternal night. The day side will have a burning temperature 
where water will be converted into vapours. On the other side, 
there would be extreme cold. Under either conditions .living 
organisms cannot survive. 

As the sun is also loosing its mass incessantly, it will not be 
able to exert its maximum pull on the Earth. Under these 
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circumstances it is very likely that the Earth may collide with 
some other celestial body and be broken into pieces. 

The concept of Mahapralaya in Jain Siddhanta is a different 
story. In what is called as Bharata Ksetra by the ancients, the 
cycle of Time is first divided into two parts, called the Utsarpripi 
and Avasarpinii (ar^nthift). Then each of them is further 
divided into six epochs. During the utsarpirii kala, there is a 
gradual progress and during the Avasarpipi Kala there is a 
gradual decline. Utsarphji comes again and so on alternately. 
Hunger is excited after an interval of 3 days and is immediately 
satisfied by taking a pellet of food of the size of jejube (#t) 
obtained from Kalka Vyksas (celestial trees). Tlie beings of this 
age have not to answer the calls of Nature and are free from 
every kind of disease. Twins arc born, a male and a female 
and behave as husband and wife after they grow up. The 
clothes and other necessities of life are all provided by the 
celestial trees. The parents die together after the birth of the 
twins and the latter grow up within 50 days by sucking their 
thumbs. 

The second epoch is of smaller duration than the first. The 
height of the human body and the span of life are reduced. 
The beings of this period also get all their requirements from 
celestial trees. 

In both these epochs there is no ruler or the ruled, the status 
of all people is equal. The luminosity of the celestial trees is 
so great that the light from the sun and the moon is obscured. 
Even the cruel animals like lions have peaceful temperament 

During the third epoch the height of beings and their span 
of life are still further reduced. The beings of this Age take 
their food an alternate days and the quantity of food is in- 
creased from a jejube size to that of myrobalan. It is in this 
epoch that the fourteen Kulakaras law givers (called Manus in 
Hindu Sastras) are born. Before the birth of Kulakaras there 
are no names of individuals. The wives address their husbands 
as Arya and husbands calls their wives as Arye. There is no 
caste distinction. They all belong to one caste — Humanity. 
All comforts flow freely and are equally available to all persons. 
Man has not to exert himself for his livelyhood. This Age is 
known as Utopia (Bhoga BhOmi). 
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During the fourth epoch the height and the span of life is 
reduced still further. At the end of the epoch the height 
dwindles down to about 10 feet. Karma Bhumi begins as man 
has to work now for earning his livelihood. With the begin- 
ning of this epoch, States are formed, rulers conae into existence, 
people begin to perform religious functions and begin to marry. 
New and improved methods of trade, agriculture and industry 
are devised. There is material progress no doubt but spiritually 
the man deteriorates. It is during this epoch that the 
24 Tirthankars are born at intervals of time, who enlighten the 
world with their divine knowledge. Attainment of Moksha 
(Salvation) is possible only up to the end of this epoch. At the 
fag end of this epoch some new seas are born, i.e. great land 
masses are sub-merged under water. 

The fifth epoch in this declining cycle is of 21,000 years. In 
this epoch the height, the age and the physical strength of man 
are very much reduced. The maximum span of life is 120 years 
and is gradually reduced at the rate of 5 years after every one 
thousand years. By the time the epoch ends, the maximum 
age is 20 years and the height 3 feet. At this time men become 
carnivorous and live upon trees like monkeys. They do not 
observe any kind of religion. All virtues are lost in them. We 
are at present living in the fifth epoch. 

During the sixth again epoch of 21,000 years, things worsen 
still further. During the last 49 days of this epoch, there is rain of 
dust for first seven days, violent storms for next seven days, 
heavy rains during the third week and rain of fire during the 
fourth week. During the next three weeks, there is rain of 
stores, earth colds and wood respectively. The result is that 
all living beings, animals and birds are destroyed. In fact the 
whole cities are razed to the ground. The Jain Tirthankaras 
have called this period as Pralaya. Only the sexual beings are 
removed to places of safety by the Devas. Here the cycle of 
Decline ends. 

After this, the cycle is repeated in the reverse order and after 
undergoing six similar stages of time status quo is restored. 

In conclusion we repeat below the main points of difference 
between the three systems of thought. 

1. According to Hindus the whole earth is submerged 
under water 15 times during one kalpa, whereas according to 
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Jains it is only once at the end of fourth epoch and that too 
partially. 

2. According to Hindus in Mahd Pralaya all matter, space 
and Time are engulfed into the Supreme Being and then it is 
He who unfolds the universe again whereas according to Jains 
the nature of the universe itself is such that after it has comple- 
tely run down it regenerates itself by carrying out the cycle in 
the reverse order. 

3 . Scientists believe in the eternity®’® of the universe but they 
invoke the aid of some unknown force to rewind the universe 
when it has completely run down. 


370. According to Scientists our Universe is expanding. But they say 
that the rate of expansion is now slowing down and some day it will 
completely stop. Then the Universe will begin to contract and when the 
concentration of matter becomes enormously high it will explode and begin 
to expand again. This alternate cycle of expansion and contraction will 
go on for ever. 


APPENDIX ‘B’ 

SATELLITES OF THE EARTH 

The first satellite is the moon, which has a diameter nearly 
l/4th of that of the Earth i.e. a little over 2000 miles and is 
situated at a distance of 239,000 miles or 60 Mahayojanas from 
us. Its mass is only 1/81 of that of the Earth, the latter being 
5.87 XlO^^ tons. It revolves round the Earth in a circular 
orbit and takes 27.3 days to complete the revolution. It is on 
this moon that the man has recently landed. 

Till now people believed in only one moon of the Earth but 
it is not true. Lars Danielsson of the Royal Institute of 
Technology, Stockholm, Sweeden, and W. H. IP of the Uni- 
versity of California, San Diego, U.S.A., have recently 
discovered the second moon of the Earth which has been named 
TORO. They computed TORO’S Orbit and found it to be in 
consonance with the Earth Moon system. Toro has a period 
of 1.6 years ; i.e., it takes 1.6 years to go completely round the 
Earth. At its closest approach it is at a distance of 12.2 
million miles or 3000 Mahayojanas from the Earth. Nobel 
Laureate Hannes Alfven and Gustaf Arrhenius, both of the 
University of California, San Diego (Physics Today, 24, 17) 
have suggested manned flights to the second moon for further 
\ investigation of the solar system. 

This agrees quite well with the Jain view that there are two 
moons of the Earth. 

The two suns : — According to Jain Cosmography there are 
two Suns in Jambu Dvipa revolving round mount Sumeru*’^. 
Jambu Dvipa literally means — a land of oval shape with a 


371. iresRfworr l {Tatmnha Sutra, 4-13) 
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bulge in the middle resembling a Jambolan fruit. Our Earth 
is a part of Jambu DvTpa. 

According to modern reckoning, our solar system is a part 
of a galaxy called the Milky Way. This galaxy is exactly of the 
shape of a Jambolan (Jambti Phal). The Solar System is 
composed of a Sun and nine planets. Out of these Jupiter 
with its thirteen moons is the most interesting and mysterious 
planet. 

On March 2, 1972, a little spacecraft named Pioneer- 10 
was launched from America. Last December it flew past 
Jupiter and transmitted back to Earth a wealth of valuable 
information. After taking measurements of Jupiter’s tempera- 
ture, magnetic field, radiation belts, atmospheric composition 
etc. and using the data sent by Pioneer-10 the American 
astronomers have advanced the hypothesis that Jupiter was 
originally the little brother to the Sun, 

{The American Span, May 1974) 
The above view has been confirmed by recent theory of 
Dr. E. M. Drobyshevski . of the Academy of Sciences of USSR 
published in Nature of 5th July, 1974 according to which 
Jupiter was originally in the centre of the solar system and not 
the Sun. This theory has succeeded in resolving a number of 
Astronomical riddles. Unlike the planets Mercury, Venus, and 
Mars which are solid, the Jupiter is made up of gases like 
hydrogen and helium akin to that of the sun. According to 
this theory sun and Jupiter formed a binary system in the 
beginning of the universe, the sun being evolved froha the 
matter thrown out of Jupiter. — (Read the article ‘Jupiter — A 
Dethroned King’ published in Science Today, Sept., 1974). 

The matter was referred to Dr. I. D. Serebreakov, Head of 
the Institute of Oriental Studies, Moscow (USSR) and the 
learned Dr. writes to inform us that the possibility of existence 
of such planetary systems (where two Suns rule movement of 
planets) is proved by astronomers. 

He further adds: In some northern most area of our country 
some times, especially during severe frost (35°C — 40°C below 
Zero), we can sea such interesting meteorological phenomena 
like a sun in two circles (see picture in the Frontispiece). But 
this phenomena is temporary like a rainbow. 
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Appendix ‘B’ 

The northern most region of USSR is arctic zone of the 
Earth which in the language of ancients is called the Sumeru 
(gh’5). In other words it means that the Phenomena of two 
Suns is seen round about Sumeru. In support of this view 
we quote the following verses from Siddhanta ^iromapi of 
Sri Bhaskaracarya. 

¥TT^T f^T?l I 

(Lanka is situated in the centre of the Earth, to the east of 
it is Yamakoti, and Romaka Pattana in the west. Siddhapura 
is situated in the antipodes and Sumeru in the north. 

At the time of sunrise in Lanka, it is noon in Yamakoti, 
sunset in Siddhapura and midnight in Romaka Pattana). 
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